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BAT FALCON 
FALCO ALBIGULARIS 


One-half natural size 


Painting by Andrew Jackson Grayson 
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RESULTS OF THE PACIFIC GULL COLOR-BANDING PROJECT 
By ANGUS M. WOODBURY and HOWARD KNIGHT 


INTRODUCTION 


Following the lead of the Herring Gull Banding Project on the Atlantic slope, the 
Pacific Gull Color-banding Project, a similar study of gulls of the Pacific slope of North 
America, was undertaken in the years 1937 to 1942 under the sponsorship of the Western 
Bird-Banding Association. During the operations, 14,091 gulls of three species were 
banded and more than 1000 recoveries and sight records were obtained. From the activi- 
ties involved, significant information has been obtained concerning nesting, geographic 
movements in migration, longevity, mortality trends, population shifts, subspeciation 
and various other items. 

On March 20, 1937, C. L. Whittle, then editor of Bird-Banding, wrote to E. L. 
Sumner, Sr., president of the Western Bird-Banding Association, telling him of the 
Herring Gull Banding Project oz the East Coast and suggesting that a similar project 
be started in the West. Western bird banders were enthusiastic over the prospects of 
such a study and considerable organizational work was instigated immediately. By the 
nesting season of 1938, banders, aluminum survey bands and colored celluloid bands 
were ready. The area covered by these West Coast banding activities extended from 
north Coronado Island, Mexico, northward to Mittlenatch Island, Gulf of Georgia, 
British Columbia, Canada. Later the work was extended inland to Utah. 

The project was at first planned to last three years, but it was extended in some 
places to 1942, in others to 1946, and in still others to 1949. No colored bands were 
used after 1946. Mrs. M. C. Sargent acted as general chairman of the project, organized 
the work, and correlated the data until 1948 when she was unable to carry it further. 
The work of finishing the study was transferred to the senior author of this article. 

The Western Bird-Banding Association extends sincere thanks to each of the coop- 
erating banders and their associates, listed in table 1, particularly to Mrs. M. C. Sargent, 
whose patience, energy, and skill is much in evidence when one reads through the corre- 
spondence she carried on in behalf of this project, and to Mr. Laidlaw O. Williams of 
Carmel, California. Appreciation is also extended to the many people who assisted in 
the banding operations, to the finders of bands who returned them to the U. S. Fish and 
Wildlife Service, to the scores of ardent “birders” who reported sight records, to several 
Audubon clubs of California and to the research staff at Scripps Institution of Ocean- 
ography. 

BIRDS BANDED 


During the first year of banding, 1938, operations were confined mainly to the Pacific 
coast, but some banding was done as far inland as Klamath Falls in southern Oregon 
and Mono Lake in eastern California. In 1939, banding activities were extended to Great 
Salt Lake and, in 1940, to Utah Lake in the Great Basin. These areas and the number 
of birds banded are listed in table 1. 


[57] 
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Table 1 
Summary of Banding Activities 
Number 
Bander Location Years banded _ Totals 
Larus glaucescens 
Theed Pearse Mittlenatch Is., B.C. 1938-40 760 
Kenneth Alexander Gull Is., B.C. 1938-40 186 
Dennis Ashby Yellow Is., B.C. 1938-40 699 
Robert S. Bach Puget Sound, Wash. 1940 500 2135 
Larus occidentalis occidentalis 
Reed W. Ferris Three Arch Rock, Ore. 1938-40 291 
Haystack Rock, Ore. 1938-40 2010 2301 
Larus occidentalis wymani 
Mrs. M. C. Sargent No. Coronado Is., Mex. 1938-40 1097 1097 
Larus californicus 
Walter W. Nichols Mono Lake, Calif. 1938-40 1510 
Carl Richardson Klamath Falls, Ore. 1940-41 325 
V. M. Tanner and associates Rock Is., Utah Lake, Ut. 1940-42 2300 


A. M. Woodbury and associates Eggs Is., Gt. Salt Lake, Ut. 1939-41 4423 8558 


14091 


Several extensions of this project, not covered in this report, include the following. 
In British Columbia, Theed Pearse of Comox has continued banding Glaucous-winged 
Gulls (Larus glaucescens) since the main project was completed. Miss Zella McMan- 
nama has banded 3383 Glaucous-winged Gulls in 1947, 1948 and 1949 on Puget Sound 
in San Juan County, Washington. Perhaps others have also been banding. In 1944, 
Harold M. Hill and Telford H. Work banded 113 Western Gulls (ZL. 0. wymani) at 
Point Lobos, California, but turned their attention to the Farallon Islands in 1945 and 
1946 where they banded 348 gulls (L. 0. occidentalis). 

At Great Salt Lake, Utah, banding operations on the California Gull (Larus califor- 
nicus) on Egg Island were stopped in 1942. In 1944, banding operations were trans- 
ferred to an artificial refuge on the shore of the lake about 20 miles east of Egg Island 
and about 15 miles from Salt Lake City. Banding has been continued annually since 
that time with cooperation from Dr. William H. Behle, who in later years has taken 
over most of the responsibility. During these years, 300 gulls were banded on June 8, 
1944; 500 on June 16, 1945; 1000 on June 1, 1946; 1500 on June 7, 1947; 2500 on 
June 4, 1948; and 2500 on June 4, 1949. At Utah Lake, Dr. Tanner resumed banding 
operations in 1944, but in 1945 and 1946, Rock Island was inundated and the banding 
interrupted. 

PROCEDURES 


Two procedures were used. First, survey bands that were taken from dead, ill, or 
captured birds, were mailed by the finder to the United States Fish and Wildlife Service, 
Washington, D.C. That office then notified the bander, giving all information offered 
by the finder and sending duplicates to Mrs. Sargent, who compiled and filed the data. 

The second procedure was carried out largely by bird watchers along the Pacific 
coast who had been alerted to watch for banded birds. Observations of gulls wearing 
color-band combinations were forwarded directly to Mrs. Sargent. The total number 
of survey band recoveries exceeded the number of sight records. Birds bearing colored 
bands formed such a small part of the total population of gulls that they were difficult 
to find. When they were encountered, it was often difficult to observe accurately the 
combination of colors on the legs and sometimes improper combinations were reported 
that did not correspond with those reported by the bander. Although some excellent 
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results were obtained, a feeling of uncertainty about some of them developed during 
the study of the records. 

Exigencies of war time such as heavy work schedules and lack of gasoline, tires, and 
boat transportation all tended to prevent gathering of data after the birds had been 
banded. This seriously interfered with the accumulation of data which could provide 
information on life history, molting, age at breeding time, flock mixing, segregation and 
other topics. If a similar project could be conducted during peace time, there is little 
doubt that trained and interested observers along the Pacific coast could gather much 
information that was not obtained by this project. 

Banding recoveries came largely from laymen and amateur observers who picked up 
the bands wherever they were found. Many of them were accidentally located, but some 
were gathered as a result of careful watching. The sight records were usually reported 
by interested persons who knew of the banding operations. The high percentage of sight 
records of the southern race of the Western Gull (Z. 0. wymani) was due to the activity 
of Mrs. Sargent and the scientific staff of the Scripps Institution of Oceanography at 
La Jolla, California. Table 2 gives a summary of the banding recoveries and sight records. 








Table 2 
Summary of Results 
Number Recoveries Sight records 
Species banded Number __ Per cent Number Per cent 
L. glaucescens 2135 137 6.4 49 44 
L. o. occidentalis 2301 216 9.3 73 2.6 
L. 0. wymani 1097 74 6.7 134 12.0 
L. californicus 8558 212 4.8 108 2.4 
Averages 6.9 3.8 
Totals 14091 639 364 


REVIEW OF LITERATURE 


Previous to this work, gulls have been banded off and on since the 1920’s in various 
parts of North America. Pearse (1923, 1929) reported banding Glaucous-winged Gulls 
in Georgia Strait, British Columbia. Much of the banding work of the first quarter 
century was correlated and studied in the former Biological Survey. F. C. Lincoln pub- 
lished many papers emanating from this banding work. His paper dealing with the mi- 
gration of young North American Herring Gulls (Lincoln, 1928) indicated some of the 
general patterns of movement and opened the way for more detailed studies. 

Results of banding Herring Gulls of many breeding colonies along the North Atlantic 
coast and in the Great Lakes region were reported by Eaton (1933, 1934). He indicated 
that a population breeding along the eastern seaboard from Massachusetts north to 
New Brunswick, Canada, was highly migratory and during the first year reached the 
Gulf coast as far as Texas, but when two years old the gulls made shorter migrations 
to the south Atlantic coast. Gulls of a population breeding around the mouth of St. Law- 
rence River were shown to be more sedentary than those of other colonies and did not 
undertake such long migrations (this was later denied by Poor, 1943). A population 
of the Great Lakes Region was shown also to be highly migratory, spreading out over 
the lakes, along the eastern seaboard, and through the Mississippi Basin to the Gulf 
coast. His report raised many questions which stimulated further banding work. 

Banding of Ring-billed and California gulls was conducted by Frank L. Farley 
(1932) at Bittern Lake, Alberta, in the years 1927 to 1932. Returns from his banding 
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show that these birds fan out southward in migration but most of them generally go to 
the Pacific coast, although a few go southeastward to the Gulf of Mexico. 

In the middle thirties, interest in gull banding grew, and in 1937 Hickey and Allen 
outlined plans for a cooperative study which, in the ensuing years, resulted in the band- 
ing of 22,561 gulls along the Atlantic coast and lower St. Lawrence River. Progress 
reports were published by Hickey (1937), Allen (1937), by Hickey and Allen (1938) 
and by Allen and Hickey (1940). Color combinations used in the years 1937 to 1939 
were reported in Bird-Banding (Gull Survey Committee, 1939). 

A careful analysis of the returns of Herring Gulls banded at Kent Island, New 
Brunswick, Canada, was made by Gross (1940) in which he showed that there was a 
general explosive dispersal at the end of the nesting season, most marked in the young 
which fly farther and exhibit a greater migratory instinct than older birds. He also found 
that the gulls tended to stay close to the Atlantic coastline or to shores of lakes and 
river courses. 

An analysis of the records of immature color-banded gulls banded at many points 
along the Atlantic coast but found in New York was made by Poor (1943). He showed 
that the young gulls coming from many places began to arrive mainly in September and 
reached a peak in numbers of arrivals in November. Poor (1944) also made an analysis 
of banding records of adult gulls from Kent Island, in which he showed that many of 
them reached New York in winter, more than five hundred miles distant. Still later 
(1946), he analyzed the plumage changes of gulls as they were deduced from the gull 
banding records. 

On the Pacific coast, in an analysis of returns from gulls banded in Georgia Strait, 
British Columbia, Sprot (1937) showed that the majority of the young gulls never left 
the confines of the coastal networks within the Georgia Strait-Puget Sound area, but 
that lesser movements occurred within the almost land-locked region. 

During the development of the Pacific Gull Banding Project, Mrs. Sargent kept the 
public well informed on the data gathered and on future plans (Sargent, 1939, 1940a-6, 
1942, 1946a-c, 1947). She indicated (1942) that the young gulls of the three species 
banded spread out in fan-shaped patterns from the nesting colonies. With reference to 
the California Gull, she wondered if the young gulls had a tendency to follow water 
courses in their movements toward the coast; and since several records of young gulls 
had come from inland points, she raised the question whether it was the weak or sick 
young birds that remained inland or whether some healthy California Gulls remained 
throughout their lives on inland waters. 

At the close of the three-year banding program, Ferris (1940) summarized the 
results of eight years of banding at Haystack Rock off the Oregon coast. He showed 
that the banded gulls move in nearly equal numbers north and south from the breeding 
colony; that the young tend to become resident during their years of immaturity in the 
locality in which they settle during their first winter; that adults probably return to 
the general region, but not necessarily to the colony, in which they were hatched. Results 
of banding at Utah Lake were reported by Tanner (1941, 1942, 1947) in which he 
showed that Utah gulls tended to move toward the Pacific coast, some of which were 
back as breeders in 1946, and that occasional stragglers went in other directions. An 
outgrowth from these bandings, a study of plumage changes in the California Gull, was 
reported by Beck (1942) in which he showed that gulls occasionally mature in two years 
but usually mature in three years and then return inland to breed. 

Preliminary results of banding operations at Great Salt Lake were used by Wood- 
bury (1941) to show that young California Gulls reared in Great Salt Lake migrate 
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westward to the Pacific coast in late summer and fall at a time when there would be 
little significant change in either temperature or day length westward on the Pacific 
coast. A detailed analysis of the Salt Lake banding data was reported by Woodbury, 
Behle and Sugden (1946) in which it was well established that longitudinal migration 
was the rule and that young birds do not usually return to their natal region until 
sexually mature. 


SEASONAL PERIODS SUITABLE FOR GULL BANDING 


Banding operations have shown that there are differences in nesting times of the 
various colonies (see fig. 1). These differences are based on the approximate times when 
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Fig. 1. Graphs showing variation in banding dates. Each line represents a separate 
colony. 


the majority of young gulls have reached the age best suited to banding, that is, when 
they are young enough so that they can be captured readily and yet old enough so that 
the bands will not slip over the feet. This usually occurs when they are about three weeks 
(two to four) of age. Developments within a colony are far from uniform. Often the first 
hatchlings are nearly ready to fly before the last eggs are hatched. Optimal banding time 
therefore is a practical approximation that might vary several days. It might also vary 
slightly from year to year but even so, the data seem to indicate significant general 
differences. 

California Gull—Experience from banding gulls in Utah indicates the young are usually of a size 
suitable for banding in the second week of June. Banding dates at Egg Island in Great Salt Lake are 
June 3, 1939; June 8, 1940; June 14 and 22, 1941; and June 6, 1942. Those at Rock Island in Utah 
Lake are June 15, 1940; June 17, 1941; and June 27, 1942. It was found that June 3 was too early 
and June 22 and 27 too late and that the best dates ranged from June 6 to 15. On June 22, the young 
birds at Great Salt Lake were so far advanced that many of them were hard to catch and often escaped 
into the water. 

Gulls at Mono Lake, California, were banded on July 12, 1948; June 30 and July 1, 1949; and 
July 4 and 5, 1940. A banding attempt on July 12 was too late; young birds had reached the stage 
of trying out their wings and had to be run down individually. Even July 4 and 5 were late. Gulls 
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banded at Klamath Falls, Oregon, on July 1, 1940, and June 27, 1941, probably fell within the proper 
range. 

Western Gull—Of the southern race, zymani, on North Coronado Island, Mexico, visited on 
May 3, 1938, Mrs. Sargent writes: “The young gulls were still in their eggs.” She returned on July 21 
and banded 153 birds. This was obviously too Jate. The next year she and her party banded 486 
young gulls on June 20, 1939, and 331 on July 5, 1940. The optimal period of banding appears to fall 
around the Ist of July. 

Ferris banded Western Gulls of the northern race, L. 0. occidentalis, on July 16, 1938; July 9 
and 10, 1939; and July 6, 7, and 12, 1940. Of the July 16 date, he reports they were too large for 
efficient banding, but thought they were about the right size on July 9 and 10. However, on July 6 
and 7, he found that “the young were about a week too old for best results, the season being earlier than 
usual.” In general, however, he considered July 8 as about the optimal time. 

Glaucous-winged Gull—Concerning banding of gulls on the islands of Puget Sound, Washington, 
Bach states, “We found the gulls a trifle small for banding on July 6, 7, 8, 19, 1940.” In later corre- 
spondence, he says the “gulls are found in better banding condition after the first of August.” Pearse, 
in British Columbia, says that “Sprot and myself have come to the conclusion that there is no use 
attempting banding operations until after the first week in August.” Miss McMannama’s experiences 
on islands in Puget Sound, San Juan County, Washington, indicated that the best time for banding 
had proved to be from July 15 to 26. This difference may be due to the fact that some colonies begin 
to breed earlier in a given season than others of the same species. 

Discussion.—The evidence indicates that there is a graded series of differences in 
the time of nesting in the colonies of the gulls studied. The California Gulls in Utah nest 
the earliest. They nest so that on the average the majority of their young are ready for 
banding about the second week of June. Perhaps the nesters on Utah Lake may be 
slightly later than those of Great Salt Lake. By comparison, those nesting nearer the 
Pacific coast at Mono Lake in eastern California and at Klamath Falls, Oregon, are 
ready about two or three weeks later, usually a few days earlier or later than the first 
of July. 

Western Gulls of the race wymani on North Coronado Island, Mexico, appear to 
nest about the same time, the young being ready for banding usually around the first 
of July. Western Gulls of the nominate race breeding farther north along the Pacific 
coast are slightly later, the young being ready about the second week in July. The over- 
lap between the times of nesting of both subspecies, however, is so great and the differ- 
ence in the optimal time for banding is so slight that it probably is of but small sig- 
nificance as a factor in subspeciation to be discussed later. 

The Glaucous-winged Gulls of the Puget Sound area in Washington and British 
Columbia are the latest nesters. The optimal time appears to vary from the middle of 
July to the second week in August, about one and one-half to two months later than that 
for the California Gulls of the Great Salt Lake area. 

These differences in time of nesting are derived largely by inference from data col- 
lected with other objectives in mind and doubtless represent only approximations of 
actual breeding times. There is great need for concerted action on the part of field orni- 
thologists to locate and make censuses of all of the breeding colonies of each species and 
subspecies and to obtain actual dates of breeding, such as times of egg-laying, hatching, 
fledging and flying of the young in order to get more accurate data for use in comparing 
the various species. 


GEOGRAPHIC MOVEMENTS 


As banding returns began to accumulate, it soon became evident that the birds which 
nested along the Pacific coast simply moved back and forth along the coast in their 
wanderings, but that those nesting inland made migrations toward the coast and back 
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again. In attempting to analyze these movements, we have plotted the banding returns 
and reliable sight records on maps to show the point of banding and the point of obser- 
vation or the point of banding recovery. Banding recoveries are indicated on the maps 
by solid dots or parts of dots and the sight records by hollow circles or parts of circles. 
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Fig. 2. Map showing returns of California Gulls banded at Great Salt Lake and 
Utah Lake. 


California Gull.—The greatest range of geographic movement is exhibited by the 
California Gulls banded in the Great Basin at Great Salt Lake and Utah Lake. The 
majority of the young birds banded here fan out toward the Pacific coast during the 
first few months of their life. The records and map (see fig. 2) indicate that they are 
dispersed along the coast from Vancouver, B.C., southward almost to the tip of Lower 
California. A few returns come from points which could well be regarded as intermediate 
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between the banding site and the coast. Two returns, however, from Riverton, Wyoming, 
and Carlsbad, New Mexico, evidently represent exceptional individuals that did not go 
directly toward the coast. 
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Fig. 3. Map showing returns of California Gulls banded at Mono Lake, California, and 
Klamath Falls, Oregon. 


Gulls banded at Mono Lake, California, and Klamath Falls, Oregon, also make their 
way to the Pacific coast as do those banded farther inland, but they do not have as far 
to go. They appear to spread north and south along the coastline in a similar pattern, 
but there seems to be a greater concentration of records from parts of the coast close 
to points of banding than from those at greater distances away. Recoveries from Mono 
Lake are concentrated mostly along the California coast, while those from Klamath 
Falls are mostly along the Oregon coast, although there are three returns from California 
and the Mexican mainland (see fig. 3). 
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Western Gull,—Perhaps the most sedentary of all gulls banded are Western Gulls 
of the southern race, wymani, on the Coronado Islands (see fig. 4). Returns from them 
are concentrated mainly around San Diego and Los Angeles, but a few scattering returns 
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Fig. 4. Map showing returns of Western Gulls of the race L. 0. wymani 
banded at North Coronado Island, Mexico. 


come from farther north although none of them is beyond Monterey, California. The 
heavy concentrations of records around San Diego and Los Angeles probably result from 
the concentration of observers at both places and from the attractions of food at the 
city garbage dumps. 

Returns from bandings of Western Gulls (L. 0. occidentalis) at Three Arch Rock 
and Haystack Rock, islands off the coast of Oregon, are plotted in figure 5. The distri- 
bution pattern indicates that the young birds, after banding, spread north and south 
along the coast from Vancouver Island, British Columbia, south as far as Los Angeles. 
Most of the returns are concentrated on the Oregon and Washington coasts near the 
banding site but lesser numbers occur as far south as San Francisco and only scattering 
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records come from Puget Sound, the lower Columbia River, and the Californian coast 
south of San Francisco. 

Glaucous-winged Gull.—Returns from the bandings of Glaucous-winged Gulls in the 
Puget Sound-Georgia Strait area of northwest Washington and southwestern British 
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Fig. 5. Map showing returns of Western Gulls of the race 
L. 0. occidentalis banded at Three Arch Rock and Hay- 
stack Rock, Oregon 


Columbia indicate that the majority of the young birds are relatively sedentary in their 
habits but that a few travel long distances down the coast (see fig. 6). Most of the 
returns are concentrated on the islands and coastlines of the interior waterways between 
Vancouver Island and the mainland. The northernmost record is near Prince Rupert 
beyond Vancouver Island and the southernmost record is at San Diego, California, thus 
indicating that the young birds have a spread of at least 1500 miles along the coastline. 
Despite this wide latitudinal spread by young of the year, Theed Pearse believes that 
most of them tend to stay in the vicinity of their original home. This does not agree with 
the ideas of Miss Zella McMannama (letter) who thinks that young birds spread a great 
deal from their natal islands. She finds only about one yearling to 12 or 15 older birds 
at the salmon canning works at Friday Harbor, San Juan Island, but the ratio of two- 
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or three-year old birds to older ones is about one to five. If her sample is large enough 
to be significant, it may mean that some of the yearling wanderers return when two or 
three years old. She also doubts whether the mainland between Puget Sound and the 
coast is so much of a barrier as the banding recoveries indicate. 
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Fig. 6. Map showing returns of Glaucous-winged Gulls banded 
at Mittlenatch Island, Gull Island in Howe Sound, and 
Yellow Island, British Columbia, and at Puget Sound 
Islands, Washington. 


The situation indicated by Pearse in the Glaucous-wings is in direct contrast with 
that in the California Gulls in Utah in which the young leave for the coast in mid- 
summer without the adults when waters are not frozen and when food supplies have not 
yet begun the winter decline. 

TRAVELS OF YOUNG GULLS 

If the banding returns are used to indicate the distance that the bird had traveled 
at the time when the band was recovered, new light is thrown on comparative travels 
of the young birds of the various colonies. By analyzing these returns from this point 
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Fig. 7. Scatter graph of banding returns showing distances travelled in miles and age in months. 
Upper, Glaucous-winged Gull; lower, California Gull. 


of view and plotting them on a scatter graph, using age in months on one axis and dis- 
tance traveled on the other, some of these comparisons become clear. 

The scatter graph in figure 7 shows two areas of concentration for the California 
Gull, one at distances between 150 to 350 miles, the other in the region of 550 to 650 
miles. These are well distributed in age from one month after leaving the banding site 
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to twenty-five months or more where everything over that age is plotted. The area of 
concentration with the shorter distance represents mainly travels of young gulls from 
the Mono Lake and Klamath Falls sites whereas those showing a longer-traveled dis- 
tance are mainly from the Utah sites. The patterns of movement are similar but the 
distances traveled to get to the coastline are greater from the Utah sites. 

Travels of wymani are shown in figure 8. It may be noted that most of these occur 
within 150 miles of the banding site and that only four extend beyond 200 miles. By 
contrast, occidentalis (fig.9) shows a much greater dispersion in distance in the first 
year of life. Seven represent distances between 600 and 1000 miles of travel. 
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Fig. 8. Scatter graph of banding returns showing distances travelled 
and age in Western Gulls of the race L. 0. wymani. 


Travels of the Glaucous-winged Gulls (see fig. 7) are quite similar to those of 
wymani except that there are eight records indicating travels of about 600 to 1200 miles. 
There are no records lying between approximately 350 and 600 miles, thus leaving these 
long distance travelers isolated from the rest of the group in the scatter graph. The 
explanation probably lies in the fact already indicated by the map in figure 6 that the 
young birds tend to remain along the interior coastlines between Vancouver Island and 
the mainland but that if they get out of this area, then there is no natural barrier to 
stop them and they may travel far. 

Urge to travel.—It is well established from these banding returns that there is great 
variation in the distance traveled by young gulls, not only among members of the same 
colony but also among colonies, populations or species. These variations must be due 
in part to hereditary physiological phenomena which drive some individuals to greater 
movements than others and in part to the physiographic or ecologic conditions which 
are encountered by the young gulls. 

In considering colonies or species, it seems certain that the average of some colonies 
or some species is greater than that in others. For example, the Glaucous-wing and 
wymani usually do not go as far as the average California Gull and occidentalis. 
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The California Gulls from Klamath Falls and Mono Lake do not travel as far as those 
from Utah. The Glaucous-wings from the landlocked coastlines between Vancouver 
Island and the mainland seem to be held by land barriers that few cross whereas most 
of the California Gulls are hemmed in by land barriers which they cross in order to get 
to suitable water courses or shorelines. 

There seem to be no barriers affecting the movement of Western Gulls along the 
coast but since they seldom leave the coast, the land and ocean seem to act as barriers 
to confine them to the shorelines. 
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Fig. 9. Scatter graph of banding returns showing distances travelled 
and age in Western Gulls of the race L. 0. occidentalis. 


The California Gulls that summer in Utah are replaced in winter by Ring-billed 
Gulls (Larus delawarensis) that presumably come from Canadian breeding grounds. 
Why one leaves and the other comes to Utah is not easily answered but the urge of 
young gulls to leave their natal region may be a factor in both instances. Perhaps the 
inherent drive so evident in the genus becomes more or less adapted through natural 
selection or adjusted by “cultural” patterns to fit the physiographic conditions which 
they encounter and so tends to vary from colony to colony or from species to species. 
Such a tendency toward adaptation might be obliterated by thorough intermixing. 

Guidance in travel.—It is obvious that each young gull must do a lot of flying in 
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order to earn a living. If such flight is limited by attraction to a given locality, the bird 
is not likely to wander far from its home range or territory. If, however, the young gulls 
have some guiding mechanism that takes them in a given direction, they are likely to 
travel as far as their drive to travel takes them. Western Gulls appear to be guided along 
the coast because they are attracted to shorelines but why some go north and some south 
is not answered by available information. 

Nearly all the young California Gulls go westward toward the Pacific coast although 
some go northwest and some go southwest. A few fail to find the coast and sometimes 
“get lost” in the interior. Apparently, the guiding mechanism is not fully effective in all 
cases. In the majority of cases, however, they go toward the coast and do not stop until 
they get there. How they recognize the place and why they stop when they get there are 
questions not answered by the banding data. A partial answer is available, however, if 
it is assumed that they recognize the place by means of an inherited attraction to shore 
lines and that they occupy such areas as soon as the ocean is reached. What of the erratic 
gulls that do not follow the usual pattern? Can they be explained on the basis that the 
mechanism they inherit does not guide them in the same direction as the others? 

Doubtless the matter of guidance would also be affected by natural selection. Those 
young gulls which were guided in a direction that led them to suitable places of survival 
would be more likely to survive and pass on their hereditary attributes that guided them 
than those erratic individuals that get lost and fail to find suitable survival areas. In 
other words, natural selection must be called upon to explain the development of both 
drive and guidance. It seems probable that there are variations in the intensity of the 
urge to travel and that it is most highly developed in the California Gull and least in 
the Glaucous-wing and in L. 0. wymani. 

Double records.—In the ordinary band recoveries, there are only two dates and loca- 
tions available, one when the bird was banded and one when it died. The intervening 
travels between these two points are not known. Among the banding returns of this 
project, there are four double records that help to fill the gap. Such a double record 
occurs when a survey band is identified on a living bird and is later returned after the 
bird’s death. This gives a slight idea in some cases of the routes of travel. 

One of these is a record of wymani, USBS 40-683634, banded at North Coronado 
Island, Mexico, on June 5, 1940. It was caught about six weeks later on fishing tackle 
on the shore of the island where it was banded, and found dead on the mainland of Cali- 
fornia about 15 miles north and east of its banding site, November 21, 1940. This bird, 
although at least five months of age, had not traveled far. The other three birds were 
Western Gulls banded at Haystack Rock, Oregon. One of these, banded on July 16, 
1938, was identified while alive along the Oregon coast about 35 miles north of the band- 
ing site at Wheeler, Oregon, about three months after banding. It was later found dead 
at Long Beach, Washington, April 6, 1940, about 18 months after the previous identi- 
fication. This is about 55 miles north of the previous site. It indicates that the bird had 
moved northward along the coast about 35 miles in three months and about 90 miles 
within less than two years. 

The other two were banded on July 6, 1940. One of these was identifie’ »y its num- 
ber while alive at Hermosa Beach, California, December 8, 1940, about si~ months after 
banding and approximately 860 miles south of its banding place. Thirty-six days later 
it was found dead at Seaside, California, which is about 270 miles north of Hermosa 
Beach. This bird, after having traveled southward at least 860 miles in six months, had 
moved back north 270 miles in 36 days. 

The last example was a gull first identified: while alive, on September 16, 1940, at 
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Klipson Beach, Washington, approximately 95 miles north of the banding site. It was 
found dead at Seaview, Washington, about 85 miles north of the banding site on No- 
vember 24, 1940. It had moved only about 10 miles during its last nine weeks. 

The travels of these four birds tend to corroborate the data derived from other tabu- 
lations. The Western Gull of the southern race showed the characteristic sedentary pat- 
tern indicated from the returns plotted on the map (fig. 4), whereas the three Western 
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Fig. 10. Graph of banding returns showing ages of birds in months 
after banding at time of band recovery. 


Gulls of the northern race show variable travel patterns, one traveling a maximum of 
about 35 miles, one about 95 miles, and the other one at least 860 miles along the Pacific 
shoreline but two of these had returned 10 and 270 miles, respectively, toward their 
banding sites. 

LONGEVITY AND MORTALITY TRENDS 


The banding returns also serve to throw light on longevity of gulls. It is assumed 
that a banding return implies the death of the bird from which it was taken. This is 
generally true, but there may be cases in which the bird had been dead some days or 
even weeks when the band record was obtained. Such circumstances are usually indi- 
cated by the finder and were taken into consideration in compiling the recoveries. How- 
ever, there may be a small percentage of cases in which the fact of death earlier than 
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the date indicated escaped notice. It is believed, however, that these would introduce 
only a small margin of error and would not vitiate the general value of the data. This 
mortality problem was studied by plotting graphs in which the age of the bird as indi- 
cated by the time lapse between date of banding and date of band recovery was used 
on one axis and the number of individuals on the other. Graphs thus plotted for each 
species and subspecies studied (see figs. 7-10) show certain similar characteristics. A 
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Fig. 11. Graphs showing number of returns by months. 


large majority of the young birds perishes during the first year; those living until the 
second year are fewer in number and hence the returns are fewer, as shown in figure 10. 
Beyond two years, only sporadic records are available and a smoothed curve would taper 
off to practically nothing by the third year. 

The few birds that survive this early decimation have a much greater chance for a 
long life. Ferris has returns from his bandings of Western Gulls at Haystack and Three 
Arch rocks off the Oregon coast that reach as high as 6 to 13 years of age. These are as 
follows, the two dates given representing times of banding and recovery: July 19, 1937, to 
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January 16, 1944, nearly 6% years; July 7, 1940, to January 12, 1947, over 6% years; 
July 14, 1939, to January 27, 1946, over 6% years; July 19, 1937, to May 6, 1944, over 
6 years and 914 months; July 19, 1937, to August 1, 1945, over 8 years; July 9, 1939, 
to July 27, 1947, over 8 years; July 6, 1940, to July 3, 1949, nearly 9 years; July 16, 
1938, to April 15, 1948, 9 years and 9 months; and July 10, 1935, to December, 1948, 
about 13 years and 5 months. 

The graphs showing longevity also have a bearing upon mortality trends as they 
suggest peaks of mortality at certain seasons of the year that differ among the forms 
studied. In order to see if there is any correlation between mortality and season, figure 11 
was plotted. This shows banding returns by season of the year rather than by inferred 
age of the birds. In comparing returns of the Glaucous-winged and California gulls, 
it is obvious that the peaks of mortality come at different seasons of the year, that of 
the California Gull in late summer and early fall near the close of its migratory season 
and that of the Glaucous-winged Gull later in the year when it would be expected that 
winter decimation would be at its height. Since the Glaucous-winged Gulls appear to 
wander relatively short distances and most of them do not make long migratory flights 
when young, there would appear to be no heavy mortality such as that found in the 
California Gull at the close of the migratory season. 

In the Western Gull, it is found that the peak of mortality of the northern subspecies 
comes in November and December. a month or two earlier than that of the Glaucous- 
winged Gull, and two or three months later than that of the California Gull. The number 
of recoveries for wymani are too few for safe analysis. 

In attempting to explain the mortality trend, it must be recognized that the decima- 
tion process is a complex affair modified by many factors and that the obvious correla- 
tion may not give the whole picture. It might be speculated that wymani, living in a 
region with a more uniform climate and less fluctuations in temperature, would be ex- 
pected to have a more uniform mortality trend during the year than the others. L. 0. 
occidentalis and Glaucous-winged Gulls show trends that are quite similar in pattern. 
They differ, however, from each other in the time of year that the mortality reaches its 
height by about two months. The reason for this difference is obscure and needs further 
investigation, especially with reference to climatic conditions and food supply. 


The mortality peak of the California Gull bears a totally different relation to the 
seasons of the year. It occurs at the end of migration instead of in the winter. It should 
be remembered that the California Gulls leaving the interior in July and August and 
undertaking an east-west migration would encounter little significant difference in day- 
length relations on the coast from those which existed at the point whence they came 
but would find important advantages in climate, especially in more uniform tempera- 
tures and greater humidity and disadvantages in greater competition on crowded beaches. 
The mortality peak coming at the end of migraticn is supplemented by a secondary peak 
reaching from November to January which occurs simultaneously with the primary 
peaks of the other two species. Thus it appears that the mortality following migration 
in the California Gull is not shown in the other species. 


Causes of death—The records of banding recoveries did not always indicate the 
cause of death of the bird. Many of the reports merely said “found dead.” In a few 
instances, however, such causes as shooting, catching with fishing tackle, killed by a 
hawk, broken wings and legs, accidentally caught in conveyor belts at canneries, and 
others have been reported. These causes are not extensive and would not account for 
the great bulk of the deaths. It has been shown in figures 11 and 12 that there are 
seasonal peaks of mortality in the various species not explainable by items given with 
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the banding data. The additional causes must be sought in more general terms, as the 
great numbers of young that are produced in each breeding season cannot possibly per- 
sist as a permanent part of the population. 

In terms of a general conception, the breeding population of one year would be in- 
creased to a maximum population about the time the young gulls leave the nest. Numbers 
would then decline until a normal breeding population was left just prior to the next 
breeding season. This would include loss of a small percentage of adults. The balance 
of the loss would come from the young. In other words, the annual increase would be 
eliminated before the next breeding season arrived and only enough of the young on 
the average could survive to replace the adults that are lost. This general picture, how- 
ever, is modified in the case of the gulls which take two or three years to mature and 
hence the basic population prior to the breeding season includes not only the breeders, 
but many immature birds that have not yet reached breeding age. These, however, are 
separated from each other in range during the breeding season and the basic breeding 
population that returns to the nesting colonies would be comparable from year to year 
devoid of the young that remain on the coast. The general conclusion, however, remains 
essentially the same, that on the average, the annual increase or its equivalent must be 
removed before the next breeding season. 

It has already been shown that the seasonal decline in the California Gulls comes in 
late summer, but that of the other two species occurs some time in the winter. Appar- 
ently there are enough young California Gulls to survive the rigors of migration and 
still leave an excess population to be removed in a secondary cycle of loss that is corre- 
lated with high losses of the other two species. Since the other two species involved do 
not have a regular migration in the sense that the California Gulls have, the die-off is 
delayed until the food supply, climatic factors, or other conditions combine to cause 
the necessary reduction each year. 

FLUCTUATIONS 


During the banding operations, considerable evidence developed of fluctuations in 
populations or in the places of breeding. In 1939, both Theed Pearse and Dennis Ashby 
found that there were more young Glaucous-winged Gulls on the islands in British Co- 
lumbia where they banded “than ever before.” Presumably, this was an upward fluctu- 
ation in numbers of that species at those places but since available data are inadequate, 
it may mean only a shift in place of breeding. 

Some changes were noted in the number of California Gulls nesting on Egg Island 
in Great Salt Lake during the banding years from 1939 to 1942. After 1088 gulls had 
been banded in 1940, it was estimated that about one in ten or twelve of the young birds 
bore bands. There were perhaps 10,000 young birds on the island, a conservative esti- 
mate. In 1941, after banding of 1500 gulls was completed, it was estimated that 9 out 
of 10 young on the island were banded. This indicated a very great reduction in number 
from 10,000 in 1940 to 1700 in 1941 had taken place. In 1942, about 1500 or 40 per cent 
of the young gulls were banded, indicating a total crop of 3750 young birds on the island. 

At the time of the low numbers of young on Egg Island in 1941, new colonies were 
established on artificial islands in Farmington Bay about 20 miles east of Egg Island, 
and the colony on Rock Island in Utah Lake was reported to be much larger than usual, 
containing about 15 or 16 thousand young gulls. A few years later, during the nesting 
seasons of 1945 and 1946, unusually high water in Utah Lake inundated Rock Island 
where the gulls had previously nested for many years, and they moved their nesting 
activities to artificial dikes at the Geneva Steel Plant near Utah Lake but the numbers 
there are not known. 
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SUBSPECIATION 


The patterns of distribution of the populations of the Western Gull (L. 0. occidentalis 
and L. 0. wymani) revealed by these studies suggest a partial isolating mechanism that 
could well contribute to the observed divergence and resultant subspeciation. Figures 4, 
5, 8 and 9 show the population of the southern race (wymani) to be more or less seden- 
tary with little movement northward and the northern race, although much more mobile 
within its range, shows little tendency to move southward into the area inhabited by the 
southern race. More data are needed from colonies located between those where banding 
occurred, for example, from Point Lobos, where the northernmost breeding colony of 
wymani is located and from the Farallon Islands, where the southernmost breeding 
colony of L. 0. occidentalis is located. 

The tendency of these gulls to remain in a restricted area reduces chances for inter- 
breeding between the two racial populations, and this may be accentuated by the geo- 
graphic location of available nesting sites. It is conceivable that climatic conditions, gaps 
in the breeding range, sedentariness of populations, and perhaps food supply attrac- 
tions might all contribute toward an isolating mechanism that would lead to racial 
divergence. 

The question arises why racial divergences have not developed in the other two 
species studied. The dispersing population of wintering California Gulls coming from 
the interior covers the area occupied by both subspecies of the Western Gull, but no 
isolating mechanism separating one contingent from another has been found for the 
California Gull. From the banding returns, it becomes evident that birds from the vari- 
ous interior breeding colonies all occupy the same wintering ranges. Sight records re- 
ported by Laidlaw O. Williams and others have established the fact that birds from 
different colonies have been seen along the coast in the same flocks. Presumably this 
mixing of birds from the various breeding colonies tends to prevent isolation. It might 
operate in two ways: when such mixed flocks return inland to breed, presumably the 
flock will go to a given nesting site and mixing on the breeding grounds will be accom- 
plished. The other alternative is that they might pair off in the mixed flocks before they 
leave the coast. This needs further investigation. 

In the Glaucous-winged Gull, the birds are more or less landlocked on the interior 
waterways between Vancouver Island and the mainland. Few of them appear to escape 
this barrier; but if they do, they seem to go long distances in their travels. Presumably, 
those that travel afar eventually come back to the known breeding grounds. Available 
evidence does not point to any isolating mechanism. 
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A MIOCENE PETREL FROM CALIFORNIA 


By LOYE MILLER 


Within the lapse of three weeks time this fall (1950) there came to my hands the 
remains of fossil birds from two new bird-bearing localities in southern California. After 
more than forty years of fairly close attention to such matters in this region, it becomes 
almost exciting to have two such localities come to light “all at once” so to speak. 

One deposit is of Pleistocene age on a beach terrace on San Nicolas Island about 
75 miles off San Pedro, in Los Angeles County. The other is an exposure of Miocene 
shales along the sea cliff south of Capistrano Beach in Orange County. The Pleistocene 
material consists of seven fragments of the extinct flightless anserine, Chendytes, asso- 
ciated with one metacarpal identified as a sea otter. This material was retrieved by 
Robert and Kenneth Norris in the course of a study of the San Nicolas platform. There 
is every reason to expect that much more and, we hope, better material will be retrieved 
from the island deposits. For this reason, I have asked Dr. Hildegarde Howard, who has 
made extensive studies of the avifauna of the marine Pleistocene, to take over the study 
of it. 

The single specimen from the Capistrano Miocene locality forms the subject of this 
paper. I am greatly indebted to Dr. Carl L. Hubbs of the Scripps Institution of Ocean- 
ography for the opportunity of working with this fossil and I wish to thank Dr. M. N. 
Bramlette of the Department of Geology, University of California at Los Angeles, for 
an opinion regarding the nature of the Capistrano shales, and Mr..Roy Pence for his 
painstaking photography of the specimen. Dr. Hubbs and his graduate students have 
been finding the remains of fishes in the shales at Capistrano for some time past, but on 
October 4, 1950, he uncovered the first recognizable bird specimen from the locality. 
It is here designated as 

Oceanodroma hubbsi, new species 

Type.—No. 39979 Mus. Paleo. Univ. Calif.; from Capistrano Formation of Middle Miocene of 
sea cliff about one mile south of Capistrano Beach, Orange County, California. Skull, vertebrae, pelvis, 
and left leg represented. 

Diagnosis —Size between Oceanodroma melania and O. homochroa with stouter leg bones than 
either; foot larger and femur relatively longer than in any other known member of the genus. 

The specimen so far as preserved represents what was a partial ligamental skeleton 
at the time of entombment. The entire vertebral column was intact but the thoracic 
assemblage including the ribs had disappeared. The pelvis and left leg are almost com- 
plete down to the metatarsal trochleae. The right femur is in place and two phalanges 
lie separated in the matrix. The hind toe is intact but unfortunately the cnemial crest 
seems to have been lost in the first cleaving of the slab. The cranium is seen in section, 
although part of the right orbit is indicated. The rostrum is preserved in section for 
about two-thirds of its length. The tip is known only from its impression in the matrix. 
The mandible is known only from its imperfect impression. About eight of the cervical 
vertebrae were destroyed at the quarry. The others are seen in section. The femora and 
the proximal parts of the tibiotarsus and tarsometatarsus have been crushed and 
therefore in all probability were broadened slightly but the narrower portions of both 
tibiotarsus and tarsometatarsus still show the central cavity undistorted. In these sec- 
tions, the respective bones are distinctly heavier than those of any present day storm 
petrels from the California coast and hence it seems fair to assume that the apparent 
stoutness of the femur is not due entirely to post-mortem crushing. 

Longitudinal dimensions and ratios of these numbers to femoral length correspond 
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very closely with those of males of O. homochroa (see table). The pelvis is however 
much heavier, the innominate is longer and the forward extension of the ilium is longer 
and broader than in homochroa. The skull is shorter in overall length but the beak is 
relatively longer and the brain case deeper. In synopsis, then, we could say that we have 
a petrel approximately the size of our Recent Ashy Petrel of the California coast but 
with heavier pelvis, hind limbs and foot, longer bill and more globular brain case. 





Fig. 1. Oceanedroma hubbsi. Type specimen, X 9/10. Photograph by Ray Pence. 


The measurements here recorded are taken from California specimens of Oceano- 
droma, one for each species, with the addition of those for O. macrodactyla reported by 
Murphy (Oceanic Birds of South America, 2, 1936:745). 


hubbsi melania homochroa leucorhoa macrodactyla 
Maxium length of skull 35.0 mm. 44.0 mm. 37.0 mm. 36.0 mm. 
Length of beak 17.7 21.0 16.5 17.0 
Length of femur 16.0 17.0 14.5 14.0 18.2 mm. 
Length of tibia 32.5 42.0 33.0 30.0 
Length of tarsus 22.4 325 22.5 20.0 
Ratio of tibia to femur 2.03:1 2.47:1 2.34:1 2.14:1 
Ratio of tarsus to femur 1.40:1 1.91:1 1.55:1 1.42:1 1.30:1 


The only pre-Columbian record for Oceanodroma that I can discover is that of sub- 
fossil mummies found in the saltpeter deposits of Chile. These mummies were identified 
by Stresemann as Oceanodroma hornbyi (Ornith. Monatsber., 1924:61-63). 

The matrix in which the fossil was found is a finely laminated diatomaceous shale 
and mudstone. The included foraminiferal fauna suggests to Dr. M. N. Bramlette a 
deposit accumulated on a sea floor probably below the one hundred fathom contour and 
indicates Upper Miocene age. Dr. Hubbs has retrieved from the very near vicinity the 
remains of deep sea fishes (Cy'clothone) and a crustacean (Pleuroncodes). Unfortunate- 
ly the slab containing the petrel had fallen from the cliff, hence the exact stratigraphic 
relation to the other macrofossils is not positively determinable. 

My experience in collecting recent petrels at sea is that when the bird falls into the 
water, it takes but little movement to wet the plumage thoroughly—a plumage character 
doubtless correlated with the habit of keeping the wings raised while feeding on surface 
flotsam. The technical name Occanodroma and the charming Spanish name of bailarina 
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derive from this habit. A dead body of a petrel would rather soon become sodden in its 
plumage. Breakdown of the abdominal wall under the attacks of scavenging crustacea 
would liberate gases and allow the carcass to sink fairly promptly to the ocean floor. 
This particular specimen was entombed in the fine sediments of deep water where cur- 
rent was practically lacking, although not until after the ligaments of the pectoral basket 
had been loosened allowing that part to drift away. Two segments from the toes lie but 
slightly removed from their proper position perhaps due to the activity of small hermit 
crabs. 

During many years of intermittent beach combing I have never been fortunate 
enough to retrieve a petrel. Others have done so but the occasions are rare. Even those 
rare specimens were probably sick birds that had been blown close to the shore before 
the final spark of life flickered out. The tiny storm petrels are not recorded from any 
of the fossil bearing strand deposits so far as I can discover. They are birds of the open 
ocean that remind one of misplaced butterflies flitting among frost-capped blue hills, 
touching the surface as lightly as butterflies and, when their time comes, sinking into 
the ocean’s quiet depths, rarely to be entombed in sediments and become immortalized 
as fossils millions of years later. 

The genus Oceanodroma as delimited by modern systematists includes some nine- 
teen varieties representing eleven species of the short-legged storm petrels (Peters, 
Check-list of Birds of the World, 1, 1931). Much of their later evolution appears to have 
taken place in the Pacific basin for only two of the many varieties are found on any 
other ocean. It seems quite fitting therefore to announce the first fossil representative 
of the genus as coming from deep water Miocene shales of the Pacific basin. 


Department of Zoology, University of California, Los Angeles, California, Decem- 
ber 15, 1950. 


Mar., 1951 81 


NOTES ON THE BIRDS OF NEW GEORGIA, CENTRAL SOLOMON ISLANDS 
By CHARLES G. SIBLEY 


From Buka to San Cristobal the axis of the Solomon Islands extends for 600 miles 
from northwest to southeast. Almost at the middle of the chain lies the cluster of islands 
of the Central Solomons or New Georgia group. New Georgia, the largest island in the 
group, is 50 miles long and 25 miles across at the widest part. The smoothly sloping 
volcanic cone of Kulambangra, rising above 5000 feet in elevation, is the highest island. 
In order of decreasing size the other principal islands are Vella Lavella, Rendova, Van- 
gunu, Ganonga, Gatukai, Tetipari, Arundel, WanaWana, Gizo, Bagga, and Simbo. 

The high degree of endemism in the avifauna of the Central Solomons was first 
recognized by Rothschild and Hartert (Nov. Zool., 12, 1905:244) who designated the 
Central Solomons as one of the four major zoogeographical subdivisions of the Solomons. 
Mayr (Birds of the Southwest Pacific, 1945:276) has made a further subdivision based 
on the distribution of species which show geographic variation within the group. He 
divides the Central Solomons as follows: a western section, composed of Vella Lavella, 
Bagga, Ganonga, and Simbo; a main section, including Gizo, Kulambangra, New 
Georgia, Vangunu, and Gatukai; and the Rendova section, comprised of Rendova and 
Tetipari. This divison is not a completely consistent one but most polytypic species 
follow the pattern or parts of it. The main section (Kulambangra, New Georgia, etc.) 
is the most closely knit subdivision of the three. There are no wide or deep water bar- 
riers separating any two islands within this section. Between Kulambangra and New 
Georgia are the “stepping-stones” of Arundel and WanaWana. Likewise there is a chain 
of islets between New Georgia and Vangunu. Between New Georgia and Rendova, how- 
ever, the barrier is much greater. Although Blanche Channel is less than two miles wide 
at one point, it is deep and probably has been a barrier at least since the Pleistocene. 
Between the main western sections the water barrier is both wide and deep. 

The literature on the avifauna of the Central Solomons is contained in two serial 
publications and one book. Rothschild and Hartert published a series of reports on the 
collections made by Meek and Eichhorn in the early years of this century. The first of 
these (Nov. Zool., 8, 1901:179-189) recorded 37 species from the island of Kulam- 
bangra. In 1905 the same authors (Nov. Zool., 12, 1905:243-268) listed 22 species from 
New Georgia, and in 1908 they recorded the first collection from Vella Lavella (Nov. 
Zool., 15, 1908:351-358). The collections of the Whitney South Sea Expedition have 
been placed on record in various numbers of the American Museum Novitates, and in 
1945 Mayr incorporated many previously unpublished records. 

The present paper adds little to the record of species known from the Central Solo- 
mons. Its principal contribution is information on the ecology, life history, behavior, 
and the relationship between molt and gonadal development of the birds of the region. 
The author was stationed at Munda on New Georgia from October 20, 1944, to Feb- 
ruary 12, 1945, a total of 116 days. During this period, 28 days were spent in the field, 
including one day on Rendova, one day on Kulambangra, and a three day trip to Simbo, 
with a short stop on Gizo. 

Collecting on New Georgia was confined to the vicinity of Munda Point and all 
specimens were taken within a few feet of sea level. Munda is located at approximately 
8 degrees 20 minutes south latitude and 157 degrees 17 minutes east longitude. Eighty- 
eight specimens of 37 species were collected and 20 additional species were observed. 
All specimens are in the collection of the Museum of Vertebrate Zoology. 

The greatest length (in millimeters) of testes and ovaries was measured in all speci- 
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mens. Measurements of gonadal size in the following accounts refer to this dimension. 
The condition of molt in the adults of resident species has been determined from the 
specimens and correlations between gonadal development and molt condition have been 
investigated. In the 63 specimens of adult resident species collected the following results 
were obtained. Twenty-six specimens were not molting and had enlarged gonads; 20 
were not molting and had regressed gonads; 12 were molting and had regressed gonads; 
and five were molting and had enlarged gonads. The five latter specimens showing both 
molt and enlarged gonads were a male Centropus milo albidiventris, a male Edolisoma 
tenuirostre saturatinus, a female Coracina lineata ombriosa, a male Coracina papuensis 
elegans, and a male Monarcha barbata browni. The fact that three of the five are campe- 
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phagids suggests that members of this family tend to molt during the time of breeding 
activity with greater frequency than those of the other families of birds in the Central 
Solomons. 

Thus, out of 63 specimens, only five definitely show both molt in progress and 
enlarged gonads at the same time. That external size measurements of the gonads are 
not necessarily indicative of the internal condition has been established by Moreau, 
Wilk, and Rowan (Proc. Zool. Soc. London, 117, 1946:345-364). These authors found 
that only very small testes in tropical African Colius, Pycnonotus, and Phyllastrephus 
were invariably dormant. The same authors (/oc. cit.) found that the three genera men- 
tioned often showed molt and breeding activity at the same time. The slight difference 
in latitude between Amani in Tanganyika at 5 degrees 6 minutes south latitude and 
Munda at 8 degrees 20 minutes south latitude hardly seems sufficient to account for the 
differences. It is possible that many of the specimens from Munda with “unenlarged” 
gonads may actually have been in breeding condition. However, nearly one-half of the 
Munda specimens with definitely enlarged gonads were not molting. In view of the rela- 
tively crude determination of sexual activity which I found it necessary to use, it seems 
fruitless to attempt definitive interpretations of the correlation between molt and gonad 
cycles in the Munda birds. Taken at face value they suggest that both molt and a high 






Fig. 1. Map of Central Solomon Islands. 
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degree of sexual activity occur significantly less frequently than molt in the absence of 
sexual activity. 

The three days of February 8, 9, and 10, 1945, were occupied with a trip to Simbo 
(Narovo) Island. Simbo is approximately three miles from Ganonga, the nearest island 
to it. Simbo itself is approximately three miles long and one mile wide. It is well wooded 
and its volcanic origin is attested by the still active small volcano, hot springs, and 
fumaroles which occur at the south end of the island. 

The principal objective of my visit to Simbo was to search for representatives of the 
polytypic species of the Central Solomons, such as Zosterops rendovae, Rhipidura cocke- 
relli, Monarcha barbata, and Mvyzemela eichhorni. Although an intensive search of the 
optimum habitats of the four species was made, none of them was found. Likewise, the 
absence of Myiagra ferrocyanea, Rhipidura rufifrons, and Ptilinopus viridis was appar- 
ent. The absence of these species, which occur on Ganonga only three miles away, is 
apparently the result of the recent igneous origin of Simbo, and the presence of a water 
barrier of sufficient width to prevent the easy colonization of Simbo by small, sedentary 
birds. Since the gap of less than two miles between New Georgia and Rendova has per- 
mitted the differentiation of Zosterops r. rendovae and Z.r. kulambangrae, it is not sur- 
prising to find that Zosterops rendovae is stopped by three miles of open water. The 
recent origin of Simbo has not yet allowed sufficient time for chance immigrants of these 
absent species to become established on this small island. 


The following species were observed on Simbo: Egretta sacra, Megapodius freycinet, 
Actitis hypoleucos, Ducula rubricera, Eos cardinalis, Trichoglossus haematodus, Larius 
roratus, Centropus milo, Collocalia vanikorensis, Halcyon saurophaga, Eurystomus 
orientalis, Hirundo tahitica, Rhipidura leucophrys, Monarcha castaneiventris, A plonis 
cantoroides, Aplonis grandis, and Nectarinia jugularis. 

Fregata ariel. Least Man-o’-War. This frigate bird was not common at Munda. It was observed 
on November 7 and 30, two individuals being seen at each time. On December 24 several were noted 
at Lady Lever Plantation on Kulambangra, and on February 8 approximately 10 were observed 
plunging into a school of fish off Kulambangra, in company with Sterna sp. and Anous sp. Although 
F. minor may have been present, it was never positively identified. 

Butorides striatus solomonensis. Mangrove Heron. This small heron was not common on New 
Georgia. Two specimens, taken on December 4, were foraging along a rocky beach in the open, far 
from mangroves or other cover. Both were males, an adult and an immature. The adult had 9 mm. 
testes and those of the immature measured 8 mm. Neither was molting. The colors of the soft parts 
in the two birds agreed and were as follows: iris yellow; bare skin of lores and adjacent facial region 
yellowish-green; maxilla black; mandible greenish-white along lower portion, remainder black; legs 
and upper surface of feet olive-green; plantar surface of feet yellow. A single bird was flushed from 
a mangrove thicket on Kulambangra near Lady Lever Plantation on December 24. 

Egretta sacra sacra. Reef Heron. This was the common heron at Munda, as it is throughout the 
southwest Pacific. Individuals were observed on each visit to the shore. These large herons foraged 
almost exclusively in the open, usually along the littoral rocks and beaches or on the offshore reefs. 
Mayr and Amadon (Am. Mus. Novit., No. 1144, 1941:8) found that the gray and white plumage 
phases in the Solomon Islands occur in the proportion of approximately three gray to one white. 
This is supported by my field observations which indicate the same proportions. 

Haliastur indus girrenera. Chestnut-white Kite. This was the most numerous raptor on New 
Georgia. It was common in practically all habitats but was most often found along the beaches and 
edges of the forested areas. Individuals were found perched in the dense jungle on several occasions. 
On November 22, one was observed perched 35 feet up in a dense jungle tree. Again, on November 30, 
two were found in similar situations, in the dense foliage, deep in the forest. 

Accipiter novaehollandiae rubianae. Rufous-breasted Hawk. This small hawk was observed twice: 
on October 23, an adult was noted as it perched quietly ina small tree beside a road; on November 4, 
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the passage of one of these hawks caused a flurry of excitement among the Aplonis cantoroides near 
my tent. The starlings uttered strident alarm notes and dashed into the low, dense second-growth 
vegetation as the hawk flew over. An immature female taken on February 4 had a 10 mm. ovary. The 
iris was brown, bill black, and cere and feet yellow. This bird was captured alive after striking a wire. 


Accipiter albogularis gilvus. Pied Hawk. This hawk was not uncommon in the jungle areas. The 
species was observed several times, notably on November 16, when three individuals were seen in 
the jungle. All were remarkably lacking in wariness and allowed close approach. They were in the 
understory of the jungle within 40 feet of the ground. The flight was light and slow in contrast to 
that of most other accipitrines. An adult circling in the open on November 30 caused sharp alarm 
notes to be sounded by a flock of Aplonis cantoroides. The starlings wheeled and dashed about in 
obvious fright although the hawk made no move toward them. 

An immature female was shot as it was attempting to raid the chicken yard of a “sea bee” unit 
on December 16. This bird had a 10 mm. ovary. The iris was yellow, cere greenish-yellow, feet yellow, 
and bill black. This specimen is in the process of its first complete molt. The two central rectrices, the 
secondaries, and some of the scapulars have been replaced. The fresh tips of the new rectrices protrude 
10 mm. beyond the abraded ends of the unmolted ones. 


Haliaeetus sanfordi. Sanford Eagle. This large brown eagle was fairly numerous in the New 
Georgia group. Individuals were noted many times and occasionally two were found together. The 
species exhibited little fear of man, often permitting close approach. An adult male was shot on Octo- 
ber 23 irom a conspicuous roadside perch in the jungle. The bird permitted me to approach it in the 
open as it sat quietly and watched. The specimen was not molting and had regressed gonads which 
measured 10 mm. 

In life this species differs markedly from Haliaeetus leucogaster. The tail is shorter and more 
wedge-shaped and the wings appear shorter and more rounded. The flight involves more flapping than 
H. leucogaster, being reminiscent of the awkward, disjointed flight of the Black Vulture (Coragyps 
atratus). My experience with H.leucogaster indicates that it is a bird of the open, either soaring above 
the forest or perching on an exposed branch. H. sanfordi, however, was often found in the forest, well 
below the crown of the trees. 

On January 15, two eagles were discovered at the edge of the water as they attempted to secure 
unidentified prey in the shallows. One was wading about in the water up to its belly, occasionally 
attempting to capture something with its talons. The other bird was perched on a log a few feet from 
the shore. Presently it made a short flight and dropped into the water. 

Pandion haliaetus melvillensis. Osprey. The Osprey was seen only once when a single bird was 
observed circling and whistling near the shore on November 28. 


Megapodius frevcinet eremita. Megapode. Megapodes were frequently heard although they were 
rarely seen on New Georgia. Their loud, harsh calls became a familiar sound. Occasionally a bird 
would flush with startled cackles from beside a trail and fly off laboriously to drop into the vegetation 
after a short flight. On November 5 an adult female was picked up in a busy roadway where it had 
been hit by a vehicle. It was preserved as a complete skeleton. This bird had the ovary enlarged with 
the largest ovum 5 mm. in diameter. 

Numerous nesting burrows were located on the slopes of a small volcano on Simbo Island on 
February 9. The birds had taken advantage of the volcanically warmed soil to provide incubation 
heat. This colony has been reported on in a separate paper (Condor, 48, 1946:92-93). 


Nesoclopeus woodfordi? Woodford Rail. This forest rail was seen twice: on November 10 a fleet- 
ing glimpse was had of a bird which ran across the road in front of our vehicle; on November 19 
a good view was obtained of one which walked slowly across a road in the jungle. The field impres- 
sion was of a large, blackish rail with a long bill. Since the bird was not taken and since it has not 
previously been recorded from New Georgia, it is entered here with a question mark. 


Amaurornis olivaceus. Bush-hen. The loud nocturnal calls of this small forest rail were heard far 
more often than the bird was seen. On several occasions I was awakened by the loud calls just outside 
my tent as a bird skulked about on the ground, calling as it progressed. One was observed in the open 
on December 20. It was first heard calling in thick second-growth vegetation and presently it appeared 
and proceeded methodically along the edge of the undergrowth continuing to call at intervals. It walked 
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along a small log, poked about under a pile of dead leaves and returned to the thick cover several yards 
from where it first appeared. The birds presumably are of the race nigrifrons. 


Pluvialis dominica fulva. Golden Plover. This widespread species was a common winter visitor 
at Munda. It was present in numbers when I arrived on October 20, 1944, and was observed repeat- 
edly in the following four months. The birds frequented the bare coral runways of the air strip and 
the rocks along the shoreline. On December 8, a male with 2 mm. testes was taken from a group of 
seven birds on the rocky shore near the air strip. 

Actitis hypoleucos. Common Sandpiper. This was an abundant wintering species at Munda. It 
was frequently observed perched on clods or stumps beside the busy shore road. Often a bird would 
barely move aside from the road as a vehicle passed. On December 8 one was wounded at the water’s 
edge. It flew a short distance out into the water and when pursued it dived beneath the surface to 
reappear several feet away. This act was repeated three times. Each time the bird came up from a 
dive it was noticeably lower in the water as its plumage became saturated. On the fourth dive it failed 
to reappear. A specimen obtained on December 8 was perched on a telephone wire 10 feet above the 
ground. It did not take flight although I drove to within 15 feet of it and approached it in the open 
while vehicles passed only 20 feet away. 

Heteroscelus incanus. Wandering Tattler. On October 23 several tattlers were observed as they 
foraged in company with a turnstone on a rocky point near the air strip. 


Arenaria interpres. Ruddy Turnstone. This was a common wintering species at Munda. It was 
observed on every visit to the shore in October, November, December, and January. The birds were 
often seen to perch by the roadside apparently oblivious to vehicles passing within a few feet. 

Terns. Although flocks of terns were observed on several occasions, they were not usually satis- 
factorily identified to species. On November 7 a mixed flock of Anoiis and Sterna sumatrana was seen 
in Blanche Channel. Thalasseus bergii and S. sumatrana were observed in Roviana Lagoon on the 
same day. These last two species were again identified off Munda Point on November 13. A mixed 
flock of terns and man-o’-war birds was observed off the southeast side of Kulambangra on February 8. 


Ptilinopus superbus superbus. Superb Fruit Dove. This species was observed on November 16 
and 19 in high, fruiting, jungle trees. The species is probably more abundant than these observations 
indicate but dense foliage and tall trees made it difficult to see them. No specimens were obtained. 


Ptilinopus viridis lewisi. Red-throated Fruit Dove. This small dove was a common resident in the 
jungle but was rarely seen in second-growth vegetation. The birds foraged in groups of from 5 to 25 
individuals but often occurred in pairs during what was possibly the breeding period. 

The call of this species consists of a series of mellow “coos” which may be fairly accurately sylla- 
bified as follows: ‘“coo-60-coo-whé6—coo-wh6—coo-wh6.” The first notes are slurred -as “coo-06” 
lacking the aspirated “w” sound of the subsequent notes. Four or five pairs of notes make up the 
usual series. 

Mating behavior was observed on November 16 among a group of 25 birds feeding in a large 
“banyan.” The males were “driving” the females in typical columbid fashion, that is to say, the males 
were closely pursuing the females, pecking at them, and attempting to mount. The birds were calling 
a great deal. One which was shot had its crop stuffed with the small reddish-brown fruits of the tree. 

Four adult specimens were obtained. A female taken on November 1 had an unenlarged ovary 
of 10 mm. This bird was completing the molt. The remiges are fresh and the rectrices are replaced 
but not completely grown. The body plumage is fresh with an occasional ensheathed feather. Another 
female (November 16) had a slightly enlarged ovary (12 mm.) and no sign of molt in progress. A 
male obtained on November 4 had 8 mm. testes and showed no signs of molt. Another male (Novem- 
ber 19) had somewhat enlarged testes (10 mm.) and fresh plumage with a few ensheathed feathers 
in the capital tract. This bird was apparently in the final stage of molt and the gonads were beginning 
to recrudesce. The birds agreed in color of soft parts: the bill was yellow, feet red, and iris orange. 


Ducula rubricera rufigula. Red-knobbed Pigeon. The loud “barking” calls of this pigeon were 
often heard in the jungle. It was usually found in fruiting trees in company with Ptilinopus viridis. 
In life, D. rubricera appears considerably smaller than D. pistrinaria and the wing beat is more rapid. 
D.rubricera usually was found high in the crowns of jungle trees and only rarely descended to the 
understory. A specimen taken on November 4 was one of. the few that I observed in the lower growth. 








86 THE CONDOR Vol. 53 


It was perched quietly only 30 feet from the ground in a small tree. It had unenlarged (10 mm.) 
testes and was molting. The bill was blackish, cere and feet bright red, and iris dark red. 

On February 9 large numbers of this species were found nesting on a low islet at the mouth of 
the bay on the north side of Simbo Island. The birds had constructed their nests in low shrubby 
growth, the only vegetation on the islet. A squab with down still on its feathers was brought in by 
the natives. 

Macropygia mackinlayi arossi. Rufous Pheasant Dove. The only record for this species at Munda 
was obtained on October 26 when a pair was observed in a clearing in the jungle. The two birds were 
involved in the “circling chase” behavior pattern which in this species apparently precedes copula- 
tion. The male pursued the female swiftly around and around in a circle about 50 yards in diameter. 
The path taken by the female was always the same and when she paused momentarily on a branch 
the pursuing male attempted to mount. Neither bird uttered a vocal sound during the five minutes 
I watched them, nor did they deviate appreciably from the same circular path. I observed a pair of 
this species in the same behavior pattern on Emirau Island, St. Matthias group, Bismarck Archi- 
pelago, on April 26, 1944. The behavior of the two different pairs was identical in all important 
respects, even to the diameter of the circle of flight. That this is a mutual behavior pattern, and not 
merely a chase on the part of the male, is indicated by the fact that the female continued the stereo- 
typed circling for several minutes instead of flying elsewhere which she could have done at any time. 

Chalcophaps stephani mortoni. Green-winged Ground Dove. This was an uncommon species at 
Munda. One was fiushed from the ground in the jungle on November 16. R. W. Brubaker reported 
that the birds were numerous on WanaWana where the vegetation was more open and the ground 
cover less dense. 

Eos cardinalis. Cardinal Lory. This is the most numerous lory throughout the Solomons. At 
Munda it was in almost constant evidence as flocks of from 3 to 10 individuals passed over or alighted 
in trees to forage or to rest. The incessant chattering of the birds made their presence even more 
obvious. Foraging birds frequented the fruiting trees in the jungle, usually in association with Tricho- 
glossus haematodus. Like Trichoglossus, Eos also frequented coconut palms where the birds appar- 
ently fed on the thick clusters of pollen. An adult male was taken on November 26. The testes were 
not enlarged, measuring 6 mm., and the molt was in progress. The feet were black, iris dark red, bill 
orange with irregular basal areas of black, and the bare skin of the chin, lores, and circumocular area 
was black with two irregular yellow spots on the chin. 

Trichoglossus haematodus nassena. Coconut Lory. This was the next most numerous parrot at 
Munda after Eos cardinalis. The two species were often associated in foraging groups and occasionally 
mixed flocks were observed in flight. The two species seemed to occupy the same ecological situation ; 
at least I was unable to detect significant differences in their habitat preferences. A nest was discov- 
ered on November 22 when a lory was seen to enter a small hole 70 feet from the ground in the trunk 
of a large tree. The bird reappeared when I fired a light load at the opening. It hung head downward 
and watched me for several minutes. In an effort to cause the bird to emerge completely I whistled 
and shouted but it did not change position and presently it backed out of sight into the nest cavity. 
Two adult males, taken on November 1 and 22, had testes measuring 8 and 7 mm., respectively. 
Neither shows evidence of molt. The bills were reddish-orange, feet dark gray, and irides dark red. 

Micro psitta finschii tristrami. Pigmy Parrot. These tiny parrots were not uncommon in the lowland 
jungle where they foraged in small flocks of from three to six individuals. The forage habits of this 
species seemed to be identical with those of Micropsitta meeki of the Bismarck Archipelago and 
Micropsitia pusio of New Guinea. All forage on the trunks and main branches of jungle trees, either 
using the spine-tipped tail as a brace, or walking “nuthatch-fashion” with the tail not appressed to 
the tree. The stomach of a specimen taken on November 19 contained a mashlike material. On July 
23, 1944, I watched a Micropsitta meeki (Emirau Island, Bismarck Archipelago) as it foraged on the 
trunk of a smooth-barked tree. Jt was picking at small warty protuberances which seemed to be a 
kind of fungus. The stomach contents of several specimens examined could have been this same ma- 
terial. Mayr (Birds of the Southwest Pacific, 1945, p. 232) suggests that fungi may be the food of this 
genus. I examined the stomach contents of several specimens ander a*hand:lens’‘and>could find no 
evidence of either insects or fruit in the diet. The call note of Micropsitta finschii is a flat, harsh “tzit” 
in contrast to the sweetly whistled “tseet” note of Micropsitta meeki. 
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An immature male and an adult male were taken on October 29 and November 19, respectively. 
The immature had testes only 1 mm. in length whereas the gonads of the adult measured 5 mm. The 
adult was not molting. The bill of the immature was light grayish with the edges horn color; that 
of the adult was much darker, almost blackish. The irides of the immature were reddish-brown, those 
of the adult orange-red. The cere of the adult was light purplish; that of the immature was grayish. 
The feet and legs were gray in both. 

Cacatua ducorpsi. White Cockatoo. Cockatoos were less common at Munda than elsewhere in 
the Solomons, as on Guadalcanal, Banika, and Bougainville. They were most often observed in flight 
when attention was attracted to them by their constant calling. The basic structure of the calls is a 
group of four syllables given in pairs, the second pair on a higher pitch than the first. The calls may 
be poorly syllabified as “croo-croo—crak-crak.” Groups of four notes follow one another with a slight 
interval. The slow, buoyant flight of the cockatoo contrasts markedly with the swift direct flight of 
other parrots. The big white birds often perch in the topmost clumps of jungle foliage or on dead 
snags. From an airplane cockatoos stand out as white dots against the dark green of the jungle. 

Larius roratus solomonensis. King Parrot. In the four months which I spent at Munda only two 
females were seen among the hundred or so birds of this species observed. The species was usually 
solitary, although on one occasion, November 19, five males were noted passing overhead in a closely 
knit flock. Even more remarkable, they were silent. Single birds observed flying overhead usually 
called continuously. The characteristic calls consisted of gurgling syllables interspersed with harsh 
notes. An adult male taken on November 1 had testes measuring 15 mm. and was not molting. 


Geoffroyus heteroclitus heteroclitus. Song Parrot. This species was identified on November 30 
when one was shot but was lost in the dense vegetation. The plumage of this bird so nearly matched 
the color of the foliage that the bird was exceedingly difficult to detect when at rest. 

Cacomanitis variolosus addendus. Brush Cuckoo. This cuckoo was an abundant resident on New 
Georgia and was seen on many occasions in the areas of jungle and second-growth vegetation. In 
each instance the species was located by its characteristic call and traced to a perch in thick under- 
growth. A specimen taken on November 4 was sweetly whistling a trisyllabic call from a perch under 
the lower jungle growth. It was perched quietly and readily replied to my inept imitations of its call. 
This same call attracted my attention on November 16. The sound was so ventriloquial that at first 
I walked around behind the bird and searched up in the trees for the source. When finally located, the 
bird was only one foot from the ground in a thicket of low second-growth vegetation. 

A vocal duet was recorded on November 19. The calling birds were perched low in a thicket of 
second-growth. They were uttering a greater variety of calls than I had previously heard. The basic 
trisyllabic call may be transcribed as “wher-cher wher.” This is the pattern uttered by the single birds 
recorded previously. The pair heard on November 19 introduced several variations. One of these con- 
sisted of three whistled “whee” notes ahead of the basic trisyllable, thus, “whee-whee-whee—wher- 
cher wher.” Another call, given many times, was a slight variation of this: “wher-wheer-wheer— 
wheét-cheer-wheer,” with the last three notes given rapidly. Often a single mellow “wheer” was uttered. 

Two molting adult males taken on November 4 and 16 had testes 4 and 5 mm., respectively. The 
colors of soft parts in these two birds agreed as follows: maxilla black; mandible horn color; iris 
dark reddish brown; feet light yellowish-orange; circumocular skin and eyelids lemon yellow; mouth 
lining bright reddish-orange. 

Centropus milo albidiventris. Buff-headed Coucal. The hoarse, grating calls of this big coucal 
were a constant sound in the jungle on New Georgia. The sound may be crudely syllabified as, “craw- 
aw-aw-aw” given in a slow series. The birds were easily started calling by an imitation of their call, 
or by any loud noise such as a gunshot or the horn of a motor vehicle. Another call heard on Octo- 
ber 26 was uttered by a bird sitting motionless on a low branch. It was giving a series of low pitched 
mellow grunts. The effect was extremely ventriloquial and at a distance was a soft owllike hooting. 
An immature coucal taken on November 1 attracted my attention with a hoarse “crawk” note as it 
moved about in a tangle of low vegetation. A coucal which was the object of attack by a flycatcher 
(Myiagra ferrocyanea) on November 16 gave a low mammallike “growl” as the smaller bird flew at 
it and struck it. These coucals are most easily observed when up in the trees, but twice I observed 
them walking on the ground. On November 30 one was apparently foraging as it walked slowly along 
on the jungle floor with its tail drooping. ; 
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An adult male taken on October 23 had greatly enlarged testes measuring 25 mm. This bird was 
in heavy molt on the head and throat, and the remiges and rectrices were both being replaced. The 
stomach was filled with insects. The iris of this adult was red, whereas the iris of the immature male 
taken on November 1 was dull grayish. The testes of the immature measured 5 mm. 

Tyto alba crassirostris. Barn Owl. This owl was not uncommon at Munda. On a visit to Bau 
Island (off Rendova) in March, 1944, I heard the familiar harsh call of one in the evening. On No- 
vember 5 one was heard and seen at dusk. It alighted in a dead snag and remained until after dark. 
R. W. Brubaker reported one abroad in daylight on November 14. It alighted in a dense clump of 
papaya trees. The only specimen obtained was brought to me alive by R. W. Brubaker on Novem- 
ber 30. The bird apparently had struck a wire in flight and was captured in a dazed condition. I kept 
it one night in a cage in my quarters. As soon as the light was turned out the owl came out of its 
lethargy and made much noise in its efforts to escape. In order to quiet it I placed an electric light 
on top of the cage and covered it with a blanket, whereupon the owl promptly went back to sleep. 
This was an adult male with 7 mm. testes. It was not molting. The iris was brownish. 

Collocalia vanikorensis vanikorensis. Vanikoro Swiftlet. This large swiftlet was common at 
Munda. Foraging groups were constantly in sight ranging above the trees. The species was never 
observed to forage below the tree tops or in among the trees in the manner of C. esculenta. A nesting 
colony was discovered on November 17 in a small cave from which a stream issued. The stream com- 
pletely covered the floor of the cavern, making it necessary to wade to enter the opening. Two adults 
and a nest containing two young were obtained. The nest was perched on a ledge approximately 
50 feet from the entrance. The adults, while in flight inside the cave, were captured with an insect 
net. The female had a greatly enlarged ovary (10 mm.) with several ova containing yolk. The testes 
of the male were not enlarged, measuring 2 mm. Neither was molting. There is no evidence that these 
two birds were mated since several pairs were nesting in the cave. The irides were brownish and the 
feet and bills were black. The nest collected was composed entirely of moss cemented together with 
the birds’ salivary secretions. It measured 80 mm. in diameter, 15 mm. in thickness, and the shallow 
cup was 10 mm. deep. 

Collocalia esculenta becki. Glossy Swiftlet. This small swiftlet was the most numerous member 
of the genus at Munda. It was constantly in sight, foraging in among the trees, thus complementing 
the ecological range of the higher flying C. vanikorensis. A specimen taken on November 4 was forag- 
ing in an opening in the jungle. It followed the same path back and forth many times so that I was 
able to predetermine where it would fly. This specimen had 2 mm. testes and was not molting. The 
bill was black, iris brown, legs dull whitish and toes blackish. 

Hemiprocne mystacea woodjordiana. Whiskered Tree Swift. This large swift was usually found 
either on a high, open perch such as a dead tree, or hawking about over the trees. It was not numerous 
at Munda but was found wherever the proper habitat occurred. A female taken on December 4 was 
shot from its perch on a tall bare stub. It was molting and fat. The ovary was not enlarged and 
measured 5 mm. The iris was brown, bill black, and feet grayish. 

Alcedo atthis salomonensis. River Kingfisher. Probably this kingfisher was more numerous than 
my records indicate; it is included here on the basis of a single bird which was observed flying across 
Roviana Lagoon on November 7. 

Halcyon chloris alberti. White-collared Kingfisher. The calls of this common kingfisher are one 
of the most characteristic and omnipresent sounds on every island in the southwest Pacific. At Munda 
the birds were numerous and evenly distributed over the areas of jungle and second-growth vegeta- 
tion, usually occurring in pairs. They were often seen perched along busy roads on the telephone wires 
or low stubs. Certain familiar pairs were repeatedly observed at the same spots over a period of 
several months. A nest was located on November 19. The parent birds were making frequent trips 
into a cavity in the end of a broken branch approximately 90 feet from the ground in a jungle tree 
which was at least 120 feet high. Both birds gave low calls as they went to and from the nest. These 
were transcribed as “zzht-zzht.” A low, croaking “grrk” was often uttered as they alighted near the 
nest. When away from the nest, the usual loud “curée—curée” calls were uttered. 

A female obtained on November 30 was in advanced breeding condition. The ovary was greatly 
enlarged (20 mm. total length) with many large ova containing yolk. The largest ovum measured 
10 mm. in diameter. Two males taken on November 16 and 30, had testes 5 and 7 mm., respectively. 
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None of these birds was molting. The iris was brownish; feet blackish gray; maxilla and terminal third 
and edges of mandible black; remainder of mandible dull whitish. 


Halcyon saurophaga saurophaga. Beach Kingfisher. This kingfisher was observed only once when 
a single bird was seen on November 13. It was perched on a stump at the edge of the narrow channel 
between New Georgia and Arundel islands. 


Eurystomus orientalis solomonensis. Dollar Bird. Each opening or small clearing in the jungle 
usually contained a Dollar Bird on an exposed perch from which it made sorties for flying insects. 
What was probably mating behavior was observed on December 3 when four birds were watched in 
a large tree near my tent. Although the four mixed together they usually split into two pairs. A 
posture noted repeatedly was enacted when one bird flew into alight near another. Both would pump 
their heads rapidly up and down while uttering a series of gurgling notes. Another posture involved 
the slow raising and lowering of the tail. The quartet was noisy, giving a variety of calls, some harsh 
and grating, others melodious. Two of the four suddenly engaged in combat on a high limb and finally 
fell off hanging together by their bills and slowly fluttered in a spiral all the way to the ground, where 
they separated and flew off. 


Two specimens were taken on October 29. A male had 7 mm. testes which indicates that it was not 
in full breeding condition, while the female, taken on the same date, contained a greatly enlarged 
ovary with the largest ovum measuring 15 mm. in diameter. Neither was molting. These birds were 
not mated but were secured a considerable distance apart. In these specimens the bills and legs were 
bright red; the irides brownish; the circumocular skin orange; and the mouth lining light lemon yellow. 


Hirundo tahitica subfusca. Pacific Swallow. This common and widespread swallow was abundant 
at Munda. It was always to be found along the roads where it perched in groups on telephone wires, 
dead snags, and other exposed perches. An adult female, taken on December 8, was one of a group 
perched on a telephone wire over a busy road. This bird had a 5 mm. ovary and was not molting. 
The iris was brown and its bill and feet were black. 


Edolisoma tenuirostre saturatius. Cicada Bird. This cuckoo-shrike was common in the jungle 
areas at Munda where it foraged in the lower undergrowth beneath the forest canopy. A female taken 
on October 29 was in dense, low growth within 10 feet of the ground. Two other females and a male 
were all taken within 40 feet of the ground. A female taken on October 29 had an unenlarged ovary 
(8 mm.) and was molting the body plumage. Another female taken on November 19 had an 8 mm. 
ovary and was molting the body plumage and secondaries. The third female on November 22 had a 
10 mm. ovary and showed no molt. The male on November 19 had enlarged testes and was molting 
the body plumage. All agreed in colors of the soft parts; the irides were brown, the bill and feet black, 
and the mouth-lining gray and flesh color. 


Coracina lineata ombriosa. Yellow-eyed Cuckoo-shrike. Unlike the preceding species this one 
was most often found in the foliage of the forest crown more than 50 feet from the ground. It occurred 
in pairs or occasionally in small flocks which assembled to feed in fruiting trees. One of such a group 
collected on November 15 had a large pulpy fruit in its throat. The dove Ptilinopus viridis lewisi was 
feeding on the same fruit. Three adult cuckoo-shrikes were taken. Two males, November 4 and 16, 
had regressed testes (6 mm. and 5 mm.) and neither was molting. A female on December 18 had a 
greatly enlarged ovary (20 mm.) with the largest ovum 6 mm. in diameter. This bird showed some 
body molt but no wing or tail molt. All had the iris bright yellow, bill and feet black, and mouth 
lining grayish. 

Coracina papuensis elegans. White-bellied Cuckoo-shrike. This was onc of the common birds of 
the open country at Munda. It was one of the conspicuous species which was abundant in all de- 
forested areas where it perched on telephone wires and dead snags. On November 30 an adult bird 
was observed to enter a nest placed on a forking branch 80 feet from the ground in a jungle tree. The 
bird flew into the tree, moved over to the nest and carefully placed itself over it as if brooding or 
incubating. Although this species was occasionally seen in the jungle with the other campephagids, 
it was the only one found in the wide areas which had been cleared. This was especially true in the 
extensive open country bordering Munda airfield along the shoreline. Three adult males were taken. 
One on November 4 with slightly enlarged (8 mm.) testes was molting. It had completed the wing 
molt but many body feathers were ensheathed. The other two taken on December 4 and 8 both had 
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7 mm. testes and were not molting. In all three the iris was brownish, the bill black, the feet dark 
grayish-black, and the mouth lining grayish. 

Rhipidura rufifrons granti. Rufous-fronted Fantail. This species was a common resident in the 
low, dense jungle growth. It was never seen more than 15 or 20 feet above the ground and was always 
in a tangled thicket. It often perched in a relatively exposed position and displayed the rufous and 
white rectrices. The tail is “fanned” and held at right angles to the back but is not “wagged” as in 
R. leucophrys. The call note is a single sharp, metallic, “chip,” often given in a staccato series when 
in flight. An adult male taken on November 1 was in breeding condition with 8 mm. testes. It was 
not molting. An immature male with 1 mm. testes taken on the same date was molting. In these birds 
the irides were brown, bill black, feet gray, and mouth lining flesh color. 

Rhipidura cockerelli albina. Cockerell Fantail. This species was an abundant resident in the jungle 
and second-growth where it complemented the ecological range of its congener, R. rufifrons. The sepa- 
ration was not a readily perceived one for the two species were often found in close proximity, but 
whereas R. rufifrons stayed in the low dense tangles, cockerelli was found most often in the area 
between the dense ground-cover and the forest crown. Although cockerelli often ventured to the 
ground it was observed to do so where the vegetation was sparse, not in the dense thickets inhabited 
by R. rufifrons. An immature male taken on October 26 was in low second-growth. It was a member 
of a loosely organized “pocket” of birds consisting of Monarcha castaneiventris, Monarcha barbata, 
Myiagra ferrocyanea, Zosterops rendovae, and Rhipidura rufifrons. This group of species was often 
found together on other occasions. The 7 mm. ovary of a non-molting female taken on November 1 
indicated that it was not breeding. The gonads of three other specimens (October 26, November 1, 
and 10) were greatly regressed. Only one, an immature bird, was molting. All had brownish irides, 
black bills and feet, and the lining of the mouth was whitish and flesh color. 

Rhipidura leucophrys melaleuca. Willie Wagtail. This large fantail was common along the shore, 
in coconut plantings, and in clearings at Munda. The birds perched on roadside telephone wires, dead 
trees, and piles of dirt or coral. Often one would stand in the middle of a road, wagging its tail, and 
fly only when a vehicle was almost upon it. The exaggerated lateral “wagging” of the tail, from which 
this widespread species has derived its vernacular name, is a spectacular display. The rectrices are 
“fanned” in the manner of other members of the genus and then the entire hind parts are moved 
slowly from side to side in the “wagging” movement. 

Monarcha castaneiventris richardsii. Chestnut-bellied Monarch. This flycatcher was an abundant 
inhabitant of the forest and second-growth areas at Munda. It was less strictly limited in its habitat 
range than some of its associates, for it was equally numerous in the dense undergrowth, the “middle- 
story,” and the forest crown. A call note recorded on November 7 consisted of a low, quavering, mellow 
note which was rather ventriloquial. The non-molting adult male which responded to my imitation 
of its call had enlarged testes (10 mm.). It also uttered a harsh note, “zzht.” 

A pair of birds was discovered working on an almost completed nest on October 25. The nest 
was situated in low second-growth vegetation on a steep hillside. It was saddled in a crotch approxi- 
mately three feet from the ground in a slender sapling. The deep cup of the nest was composed of 
vegetable fibers with cobwebs and fine grasses interlaced. Both birds added material to the structure. 
The male brought a load of cobwebs, placed them around the rim and then turned ’round and ’round, 
shaping the bowl with his breast. Then he rubbed his bill and throat around the outer margin of the 
rim to shape it. Both birds left the immediate vicinity for a few minutes. When I gave “squeaks,” 
40 feet distant from the nest, they quickly returned to the nest, not to where I was. In structure and 
situation, this nest closely resembled nests of Monarcha cinerascens observed on Emirau Island in the 
Bismarck Archipelago. 

A non-molting adult female taken on October 26 was in near breeding condition with a 10 mm. 
ovary, while a male taken the same day was in a state of sexual quiescence with 1 mm. testes. Some 
primaries and rectrices of this bird were ensheathed. The iris in these birds was brownish, the bill, feet, 
and legs gray, and the mouth lining gray and flesh color. 

Monarcha barbata browni. Pied Monarch This flycatcher was an inhabitant of the understory 
of the wooded areas at Munda. The species was not so abundant as M. castaneiventris with which 
it was often associated but was numerous enough to be designated as “common.” The habitat of this 
species was the same as that described for Rhipidura cockerelli, namely, the semi-open section between 
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the dense crowns of the trees and the tangled ground cover. Monarcha barbata was often found in 
“pockets” in company with Myiagra ferrocyanea, Rhipidura cockerelli, R. rufifrons, Monarcha casta- 
neiventris, and Zosterops rendovae. Three specimens were taken: An immature female on October 26 
was molting. An adult male with enlarged testes (10 mm.), taken on November 10, had worn flight 
feathers but was molting the body plumage. An adult female taken November 19 had the ovary small 
(5 mm.) and was in fresh plumage but some flight feathers were still ensheathed. In this species the 
bill and legs are light gray, iris brownish, and mouth lining whitish and flesh color. 

Myiagra ferrocyanea centralis. Broad-billed Flycatcher. The song of this species was an almost 
constant sound in the wooded areas. The syllabification as “turée, turée, turée, turée” gives less of a 
description than a characterization; the call is a perfect imitation of a person whistling for a dog. 
The call note is a low, harsh, “zzht.” This small flycatcher forages by making flying sorties for winged 
insects and upon completion of such a flight often returns to its initial perch. Upon alighting, the tail 
is quivered in the manner of some tyrannids, for example Empidonax. The perching posture of M. 
ferrocyanea is the almost vertical stance of most flycatchers which forage on the wing, and the tail 
is “kicked” while perched. 

On November 16 an adult male repeatedly flew at, and apparently struck, an adult coucal 
(Centropus milo) as the larger bird was perched quietly on a high branch. As the flycatcher darted 
at his huge adversary he uttered a harsh “zzht” note. The coucal gave a low pitched “growl” and 
moved away. 

The bright reddish-orange lining of the mouth is a striking feature of this species. It is identical 
in color with the mouth lining of Piezorhynchus hebetior of Mussau Island, Bismarck Archipelago. 
The iris is brownish, feet and legs dark gray, bill gray with black tomia and tip. 

Three adult males, two immature males, and two adult females were taken. One immature male, 
taken on October 26, was colored like the adult females except for a tinge of buffy across the pectoral 
region, on the flanks, and edgings of greater coverts. It had 1 mm. testes. The other immature male, 
taken on October 28, had almost completed its postjuvenal molt. Of the juvenal plumage it retains 
a patch of gray. in the auricular region, a few white feathers on the sides of the throat, one outer 
rectrix, the four outer primaries, and secondaries number 4 and 5. It too had 1 mm. testes. The three 
adult males all had enlarged testes. Those of the two taken on October 26 measured 8 and 9 mm. 
and the third taken on November 10 measured 7 mm. None of these shows any evidence of molt in 
progress. One of the females was molting and had a regressed ovary of 3 mm. The other, a non-molt- 
ing bird, had an egg in the oviduct with the yolk 10 mm. in diameter. 

Aplonis cantoroides. Little Starling. This species was the most numerous of the three starlings 
at Munda. It was also the most restricted ecologically. The largest numbers were found in recently 
cleared areas characterized by low second-growth ground cover with scattered trees or dead stubs. 
It was seldom found in the jungle. Pairs and small flocks of from 5 to 15 individuals were observed 
daily as they foraged in low second-growth vegetation. 

On Guadalcanal, Beecher (Fieldiana, 31, 1945:34) found solitary pairs of A. cantoroides nesting 
in shrapnel holes in coconut trees. At Munda the species nested in holes in shell-blasted coconut trees, 
but was usually found in small colonies. A count made on December 5 revealed the presence of 29 
nesting pairs in three distinct colonies. All were adults and all were nesting in holes in coconut stubs. 
The nesting colonies were restricted to a narrow strip between the shore and the water, along the edge 
of the airfield. This strip is approximately two miles long and not more than 50 feet wide. The stubs 
of blasted coconut palms in this strip numbered at least 75 and there were many unoccupied holes 
which appeared to be suitable for nest sites. The first colony (most westerly) contained 15 pairs. One 
mile east along the road a smaller colony of five pairs was located. Of 10 available stubs in this group 
only four contained nests. All inhabited trees were within a radius of 50 feet. Approximately 200 feet 
away a single pair was nesting in a lone coconut stub. The third colony, a mile beyond, supported 
nine breeding pairs. 

Several calls were recorded. One bird, perched on a stub, gave a series of sibilant “tseer” notes. 
Another, perching in the entrance to a nest, uttered a metallic “calée” at intervals. This note was 
heard many times in the breeding colonies. A jumbled burst of melodious notes was given by several 
individuals. 

A male and a female, both in adult plumage, were taken from a breeding colony on December 4. 
The gonads of both were enlarged, measuring 10 mm. in each bird. Two specimens in the streaked 
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immature plumage were taken on December 4 and 8. The former, a male, had the testes somewhat 
enlarged, measuring 7 mm. The latter, a female, had a 5 mm. ovary. None of these birds shows evidence 
of molt. The two immatures were taken from a small flock feeding on ripe papaya fruit a mile from 
the nesting adults. 

Aplonis grandis grandis. Brown-winged Starling. This large species was the least gregarious of 
the three starlings at Munda. Pairs or solitary individuals were usually found either in the jungle or 
in second-growth vegetation. A strong ecological preference was not apparent and they were absent 
only from areas devoid of vegetation. A pair collected on November 19 was eating fruit in a small 
second-growth tree at the edge of the jungle. The female had an egg in the oviduct and many enlarged 
follicles up to 25 mm. in diameter. The male had 8 mm. testes. Neither was molting. The irides in 
both birds were brownish. Two birds, presumed to be a pair, were observed in the act of nest building 
on November 22. Both carried beakfulls of fine plant fibers into a cavity in the end of a broken stub. 
The nest site was 60 feet from the ground in a large tree in the jungle. 

Aplonis metallicus nitidus. Colonial Starling. This species was uncommon at Munda. A female 
in adult plumage was taken on November 7 from a small flock on Bau Island, an islet offshore from 
Rendova. The ovary measured 10 mm. On November 19 a small flock was seen in the jungle at Munda; 
and two adults, male and female, were taken from a flock of 10 on November 30. The male had 
enlarged testes measuring 9 mm. and the ovary of the female measured 8 mm. None was molting. In 
all, the bill and feet were black and the irides reddish-orange. 

Mino dumontii kreffti. Papuan Mynah. This species was an abundant resident at Munda. The 
large, noisy, and strikingly-colored birds were almost constantly in evidence. They were relatively 
unrestricted in habitat but the greatest numbers were in the sections of second-growth where scat- 
tered dead stubs and isolated trees remained. The birds occurred in pairs or, rarely, in groups of from 
four to eight individuals. A pair of adults, both with regressed gonads, was collected on October 26 
as they foraged close together in the jungle. This suggests that pairs may remain together although 
not breeding. One had the pulp of a small orange-colored fruit in its mouth. These birds agreed in 
colors of soft parts; the bill and circumocular skin were bright orange, and the irides, feet, and legs, 
light orange-yellow. The male had 7 mm. testes and the female a 12 mm. ovary. Both of these birds 
show molt in the body plumage. A mynah was observed to enter a cavity in the end of a broken branch 
on November 30. No further evidence of nesting was obtained. 

Nectarinia jugularis flavigaster. Yellow-bellied Sunbird. This small sunbird was most numerous 
in the second-growth vegetation. Only once, on November 19, was one observed in the jungle. A male 
taken on December 4 had enlarged (6 mm.) testes and was not molting. 

Myzomela eichhorni eichhorni. Central Solomons Honey-eater. This was an uncommon species 
at Munda. An adult male taken on October 22 was foraging in the understory vegetation in the jungle. 
It was apparently searching for insects since no flowers were present and the bird was feeding. The 
testes of this bird were enlarged (7 mm.). An immature male collected on October 29 had 1 mm. 
testes and the red rump area was less extensive than in the adult male. An adult female had a slightly 
enlarged ovary (7 mm.) on January 16. Only the immature was molting. 

Zosterops rendovae kulambangrae. Central Solomons White-eye. This white-eye was an abundant 
species at Munda. Flocks of foraging birds were encountered at frequent intervals in all habitats and 
at all heights. They were found from within a few inches of the ground in thick undergrowth up to 
the topmost branches. They were equally numerous in virgin jungle or second-growth. Members of a 
flock seemed to maintain contact with a series of light “tsit” notes when foraging. Another call often 
heard was a loud “chirp” which sounded much like that of an English Sparrow (Passer domesticus). 
White-eyes were often found to associate in loosely organized “pockets” composed of several species. 
Their usual companions were Myiagra ferrocyanea, Monarcha castaneiventris, M. barbata, Rhipidura 
cockerelli, and R. rufifrons. 

A trip to Rendova Island, on November 7, yielded 2 specimens of the typical race, Z.r. rendovae, 
an adult male with enlarged testes measuring 9 mm. and an adult female with a 6 mm. ovary. In the 
field the birds appeared to be identical in notes and habits to Z.r. kulambangrae of New Georgia. 
I was able to detect the lack of an eye-ring in the Rendova birds at a considerable distance. Four 
adult males taken at Munda on October 23 and 26 and November 10 and 16 had enlarged testes 
measuring 7-8 mm. None of these six birds was molting. 


San Jose State College, San Jose, California, June 1, 1949. 
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NOTES ON BANDING RECORDS AND PLUMAGES 
OF THE BLACK-HEADED GROSBEAK 


By JOSEPHINE R. MICHENER and HAROLD MICHENER 


The purpose of this paper is to present information obtained from the banding of 
Black-headed Grosbeaks (Pheucticus melanocephalus) during a twenty-five year period 
(1921-1945) at our banding station in Pasadena, California. Grosbeaks breed in this 
area but migrate southward for the winter so that none is trapped in the winter months. 
Of 707 individuals banded, 31 returned 41 times. During the first 14 years of this period, 
682 were banded of which 29 returned 39 times. After the fourteenth year, we were 
unable to band with any regularity and in the last seven years, only 25 grosbeaks were 
banded. 

Returns.—The term “return” will here be considered as meaning the first capture 
in any one summer-resident season of a previously banded bird. To determine what 
information the records may provide, only those of the first fourteen years of almost 
constant trapping and banding will be considered. In these records there are 682 birds 
banded and 39 returns, making a total of 721 captures. Counting each bird once only 
in each summer-resident season, there is an average of 51.5 such captures per year. 

The 682 birds banded can be divided into the following categories: males, 208; 
females, 206; immatures, 261; no age or sex recorded because of oversight at time of 
banding, 7. By including the 39 returns, the number of males of probable breeding age 
is raised to 237 and the number of adult females to 216. This proportion of 237 adult 
males, 216 adult females, and 261 immatures in the trapped populations for the entire 
14-year period does not hold for each of the component years. Beginning with 1925 
the proportions for each year are as follows: 


Year Males Females Immatures Year Males Females Immatures 
1925 6 11 8 1932 23 31 18 
1926 13 15 42 1933 37 24 11 
1927 21 12 33 1934 5 10 5 
1928 23 14 35 1935 15 16 10 
1929 oo 19 7 1936 9 15 13 
1930 13 14 26 1937 21 16 34 
1931 5 8 5 1938 13 11 14 


Looking at the year 1926 it is easy to say there were about 14 pairs which raised 
3 young each; but in 1929 there were 33 males, 19 females and 7 immatures trapped. 
It can be concluded that records of almost continuous trapping will not give a good 
index of the local population of our grosbeaks. We feel such records do give a rough 
measure of the abundance or scarcity of the species for a given year, but they should not 
be relied on to show the relative number of males, females and immatures that make up 
the summer-resident population of a locality. Careful observation of nesting pairs and 
of the juveniles, as they are reared, should give much more reliable results. Such a 
project, on a considerable area, was that carried out recently in Strawberry Canyon, 
Berkeley, California, by Weston (Condor, 49, 1947:54-73). 

It is of interest to look at the returns by themselves. Including ten returns of birds 
that had already returned at least once, there were 39 returns from 692 previously 
trapped birds, or 5.6 per cent. Of these 39 returns, 29 or 74.4 per cent were males, and 
10 or 25.6 per cent were females. Of the 237 adult males trapped, 12.2 per cent returned, 
and of the 216 adult females trapped, 4.6 per cent returned. In these figures for females, 
there is one banded as an immature that returned the following year as an adult female. 
This evidence may suggest that there is a greater tendency among males than among 
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females to return to the precise breeding area of the previous year, or that in the general 
breeding area the males move about more than the females and thus more previously 
banded males return to the banding station in subsequent years. 

Some banders in the East have used the designations “return—1,” “return—2,” etc., 
to indicate the number of times a bird has returned. More recently some of them have 
used the same designations to indicate the ages of the birds when they return. In the 
present study, as a trial, three numbers following the word “return,” are being used. 
The first number indicates the number of times the bird has returned; the second 
number indicates the number of years since the bird was banded; and the third num- 
ber indicates the minimum possible age of the bird at the time of its return. Thus, 
“return—1—1—1” means the first return, the first year after banding, and the known age 
of approximately one year; that is, the bird was banded during its first summer-autumn 
season. “Return—3—5—6” means the third return for the bird, the fifth year after band- 
ing, and that the bird was in at least its sixth year of life. This age figure takes into 
account the known age of the bird when banded whenever that age was recognized and 
recorded by the bander, or the minimum possible age for a bird that was an adult or 
indistinguishable from an adult when banded. 

The application of this system of designation to the 29 grosbeaks that returned to 
our station gives the following concise statement. There were, during the 14-year period, 
one return—1—1—1 (1 female); fifteen returns—1—1—2 (6 females); one return—1—4—5; 
four returns—1—2—3 (1 female); three returns—2—2—3; two returns—2—3—4 (1 female); 
one return—2-4—5; one return—3—3—4; and one return—3—5-6. 

The 39 returns of 29 birds can be grouped by months as follows: 

18 in April, from the 3rd to the 30th. 1 in June, on the 26th. 

16 in May, from the Ist to the 29th. 4 in July, from the 11th to the 31st. 
The lower figures in June and July are due to the fact that most returning birds entered 
the traps earlier and were not thereafter classified as returns for the remainder of that 
year. In some years more adults entered in June and July than in April and May; but 
in other years the opposite was true. A single adult could pile up many trap entries in 
one season. 

The length of the grosbeak season, as indicated by our trapping records, is from 
March 28 to September 30, and both of these extremes were recorded in 1938 only. 
Over the fourteen years the date of first arrival varied from March 28 to April 25 with 
an average date of arrival of April 12. These, it should be remembered, are trapping 
records and the birds should be allowed a little time to look around and find the traps. 
However, it is true with grosbeaks as with other migrants, that one commonly finds the 
first individual for a given season in a trap. 

Plumages.—Most Black-headed Grosbeaks are easily placed as adult males, adult 
females, or juveniles. In addition, according to various field books, a juvenal male plum- 
age may be recognized. We found none that described a juvenal female plumage, and 
we made a good many notes in an effort to find some consistent difference between the 
juvenal plumages of male and female Black-headed Grosbeaks. 

When the young grosbeak leaves the nest, the juvenal plumage has replaced the 
natal down but is not completely grown. The postjuvenal molt takes place while the 
birds are in our area, but it is not always completed when they leave. The wing and tail 
feathers are not all lost at this molt and frequently none is lost. 

Most of the young grosbeaks that entered our traps were in the first winter plumage 
or in the last stages of molt into that plumage. In the first winter plumage, the depth 
of the cinnamon color, its extent, the brown shade of the flight feathers, the spotting of 
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rectrices, and the yellow under the wings all showed some variation. There was no evi- 
dent correlation between the variations. We did tentatively mark the darker birds as 
males and hoped returns the following spring would help us, but very few returned. 

Occasionally we were able to determine the sex of a first winter bird. Usually this 
was because of presumably accidental loss of certain juvenal feathers which were re- 
placed by feathers of the adult type more or less diagnostic for sex; at other times a 
partial molt of these feathers made recognition of sex possible. Number 38-235746, a 
juvenile caught on September 9, 1938, was called a male. It had patterned feathers on 
one side of the tail. Two outer tail feathers were much darker than the other rectrices 
and showed a close approach to the distinct pattern of the corresponding feathers of an 
adult male. The dark area was not as black as in adults, but it was much darker than 
in juvenal feathers and the white spots had the size and sharp edges resembling those 
of males and not the occasional spots of females or juveniles. It seemed apparent that 
these two feathers had been lost by accident and replaced and that they showed the 
bird to be a male. 

We have found young grosbeaks with one primary missing and a new quill in its 
place. We think some of them do undergo a molt that involves more primaries. Our 
reason for this belief is based on the plumage characters of some of the Black-headed 
Grosbeaks returning in the spring. These conditions seem due to partial molt. Others 
obviously have not molted flight feathers and do not do so until their second autumn. 
This fact makes it possible to age some of the spring migrants. The possibility of assign- 
ing a bird with some certainty to the one-year old group has helped to explain some 
puzzling plumages. 

Black-headed Grosbeaks in the spring for the most part are easily identified as male 
or female. Yet 38—235761, banded on April 13, 1939, as a female, returned in 1940 
definitely in male plumage. This bird, in 1939, lacked the typical head of the male and 
its flight feathers were like those of the female. It could not have been a juvenile on 
April 13 and no doubt was in its first prenuptial plumage. For some reason this plumage 
was not completely adult in type. It merited a note as aberrant. 

Another individual, B111955, was banded and called a male on June 14, 1931. This 
bird we recorded as a “‘one-year old male.”’ The cinnamon color was very pale; the head 
was black in part but not typical; two outer tail feathers were very dark, with white 
spots, but the other rectrices were brown. Although in June it could have been a juvenile, 
its head color prohibited that classification and the category “one-year old” was almost 
certainly correct. The pale feathers of the tail were those of the juvenal plumage. The 
two outer tail feathers that had been replaced were of the adult male type. 

Number C-103085, banded on May 12, 1932, was called a male with a note that 
its head was more like that of a female than a male. On June 27, when it repeated, it 
was doubtfully described as a male once more. “Probably one year old” is again used. 
This bird did not return in a subsequent year. These three instances show that prob- 
lematical plumages occur in the spring, and we are inclined to think that such birds are 
usually males not yet one year old. 

Some males we assign to this age group with no doubt as to sex. We banded a male 
Black-headed Grosbeak on May 28, 1938, as 37—230051. In this bird secondaries 7, 8, 9 
were very dark; the greater coverts were very dark; but the primary coverts and all 
primaries and secondaries 1-6 were the pale brown color of juvenal or female feathers. 
The tail was particularly interesting. Beginning at the middle, right rectrices, 1, 3, 4, 5, 6 
were pale like the primaries and left rectrix 5 was of the same pale color. Right rectrix 2 
and left rectrices 1, 2, 3, 4 were dark, of normal size, and were much less worn than 
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the pale feathers. They were also strongly marked with “diurnal” bars; they were not, 
however, quite black. Our studies of feather growth rate (Michener and Michener, 
Condor, 40, 1938:149-160) would indicate they were several weeks old. Left rectrix 6 
was about half grown. It showed the black of the adult male and the typical pure white 
spot of that feather. Our conclusions were that this bird had not molted any primaries 
or secondaries 1—6, nor had it molted any rectrices. But it had lost rectrices by chance 
at two different times. The first loss was now replaced by the fully grown dark feathers. 
Later, rectrix 6 on the left had been lost, and the replacement feather at this time was 
half grown out and of the adult male type. We felt no hesitancy in aging the bird as 
one year old. 


An individual banded on June 17, 1938, was another in partial male plumage with 
a head much like that of a female. The easily lost tail feathers were again the evidence 
of its sex. Left rectrices 2-6 were pale as were all primaries and secondaries 1-6. But 
left rectrix 1 and right rectrices 1-6 were dark, strongly barred and patterned. These 
feathers were not quite black. the pattern was not perfect and they were considerably 
worn. We believed they were lost and replaced while the bird was too young to produce 
the typical adult feather but that it was correctly called a male and that its age was 
one year. 

Our latest date for trapping a Black-headed Grosbeak, as previously mentioned, is 
September 30. This bird was a male and was our only example of a molting adult of this 
species. There were several interesting things about this bird, 38—235754. Its right wing 
had been broken. It had mended, but a large bony growth or displacement projected at 
the angle of the wing. This injury may well have been the reason for lateness of the 
record. The bird was at this date undergoing the postnuptial molt, which was not far 
advanced. The head showed little evidence of it and, although apparently once black, 
the feathers now were gray because they were worn to the quills. The body tracts were 
full of pin feathers. The wing coverts were not alike on the two sides: There were two 
full-length black primary coverts on the right wing and the greater coverts were mixed 
in age (2 old, 1 new, 3 old, 2 new and 1 old). Old coverts were very worn and pale in 
color. On each side, below the two full-length, new primary coverts were two new pri- 
maries, 9 and 10. These were black patterned with white, as in adult males. All old pri- 
maries were brown. Secondaries 7, 8, 9 were new and black with 8 full-length and 7 and 8 
still short. Secondaries 1-6 of the left wing were brown and extremely worn; the same 
was true of secondaries 1--3 of the right wing. But secondaries 4—6 of the right were 
blacker and were not worn at all to the same extent. The tail as well as the wings showed 
feathers of three different ages. Beginning at the middle, rectrix 1 was a new feather, 
black and not yet fully grown. Right rectrix 1 was old and worn but quite dark. All 
other tail feathers were present and all were alike; they were so worn that only the quill 
remained of the distal half of each feather. The width was much reduced by wear. All 
of these worn feathers were brown. No pattern could remain, if indeed pattern was pres- 
ent originally to the extent it sometimes prevails in juvenal feathers which these were. 
This bird must have been about fifteen months old. 

In the Black-headed Grosbeak, then, the bander can use a designation of age for 
pre-adult birds more precise than “immature.” If juveniles and birds in first-winter 
plumage are all recorded as immatures, some potentially useful information is buried 
forever. A scrutiny of returning migrants which have been aged satisfactorily when 
banded may help to explain plumage sequence and abnormal or unusual plumages. 


Pasadena, California, September 6, 1950. 
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FROM FIELD AND STUDY 


Central American Races of Cyanolyca mitrata—The Hooded Jay, Cyanolyca mitrata, 
inhabits subtropical montane forests of Central America, chiefly those of the Caribbean slopes, and 
occurs from the southeastern corner of the Mexican plateau southward to western Panama. Within 
this range, but two forms have been recognized heretofore, mitrata of Veracruz, Oaxaca, Chiapas, 
Guatemala, and Honduras, and cucullata of Costa Rica and Panama (Hellmayr, Cat. Birds Amer., 
part 7, 1934:46-48). In the course of studies at eastern museums in the fall of 1949, examination of 
available specimens of this species revealed that two additional races may be recognized, one in Hon- 
duras, called to my attention by Ludlow Griscom and J. L. Peters at the Museum of Comparative 
Zoology, and ancther in Chiapas and Guatemala. 

Before description of these unnamed races is undertaken, brief comment is required concerning 
the relationships of Cyanolyca mitrata as just delimited and Cyanolyca pulchra of southwestern Co- 
lombia and Ecuador. Currently the two are considered to be conspecific. This view is based on the 
statements of Hellmayr (loc. cit.), who compared C. pulchra with the geographically nearest form 
of C. mitrata and, encouraged by the geography of the situation, minimized the significance of certain 
differences between them in plumage pattern and body proportions. For reasons to be presented fully 
as part of a revision of the genus Cyanolyca, I do not consider C. pulchra necessarily more closely 
related to C. mitrata than to C. viridi-cyana, a widely distributed South American species whose range 
overlaps the restricted distribution of C. pulchra. 

The specific name mitrata Ridgway replaces the first describer’s name, ornata Lesson, as it is pre- 
occupied ; but the type of ornata is also the type of mitrata since Ridgway did no more than to provide 
a new name (see synonymy, Hellmayr, Cat Birds Amer., part 7, 1934:47). Hellmayr states that the 
type is in the “collection of M. Abeillé, Bordeaux.” This was so in 1839 when Lesson described Pica 
ornata (Rev. Zool., 2:41) and probably later also, but its location today is unknown. At any rate, the 
type came from “Mexico” at a time when specimens flowing from that country into European collec- 
tions came for the most part from the region about Mexico City and eastward to Veracruz. On the 
basis of the route used by early travelers together with the known distribution of the species, the 
application of the name mitrata is restricted to the population of the mountains near Jalapa, Veracruz. 

The two unnamed races occurring between the nominate race, sensu stricto, and cucullata may 
be described as follows: 


Cyanolyca mitrata guatemalae, new subspecies 

Type—Adult male, no. 121154 Museum of Vertebrate Zoology, collected near San José, 28 mi. 
ESE Comitan, 4900 feet, Chiapas, Mexico, on April 14, 1950, by F. A. Pitelka, original number 1175. 

Racial characters—Compared with C. m. mitrata of Veracruz and Oaxaca, occipital patch more 
purplish (less blue and, in adult males, closest to Pale Violet Blue of Ridgway) ; lower back, rump, 
and posterior under parts darker and more purplish (belly Dusky Blue in adult males) ; size similar 
(see table). 

In addition to differences parallel to those of adults, juveniles of guatemalae and mitrata differ 
in that the former have less white bordering the occipital patch; either there is less white laterally 
or it is confined to the postauricular angle of the occipital patch. 

Geographic distribution—Caribbean slopes of the mountains of interior Chiapas (Tumbala; 
Yaxholob, 1200 m., near Ocosingo; San José, 28 mi. ESE Comitan) and Guatemala (Barrillos, Coban). 

Remarks-—Specimens from northern interior Chiapas approach mitrata in that average colora- 
tion is not so purplish as that of specimens from southern Chiapas and Guatemala, but they are clearly 
assignable to guatemalae. It seems probable that between the extremes represented by the nominate 
race in southeastern San Luis Potosi and Veracruz and guatemalae, color variation may be clinal; the 
available specimens suggest, however, that the logical taxonomic separation of these populations falls 
at the Isthmus of Tehuantepec. 


Cyanolyca mitrata hondurensis, new subspecies 


Type—Adult male, no. 158487 Museum of Comparative Zoology, Harvard University, collected 
at Las Peinitas (4 mi. W San Pedro Sula), Honduras, on February 22, 1933, by C. F. Underwood. 
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Racial characters—Compared with C. m. guatemalae, occipital patch more blue (less purplish, 
nearest Light Cadet Blue—Yale Blue in adult males) ; anterior margin of occipital patch less white; 
lower back, wings, tail, and posterior under parts less purplish (belly Dark Cadet Blue in adult males) ; 
size similar (see table). 

Compared with C. m. cucullata, occipital patch more blue, more white anteriorly, and margined 
conspicuously with white laterally (margins lacking in cucullata) ; lower back, wings, tail, and posterior 
under parts less purplish; wings, tail, and tarsus significantly longer, bill deeper (see table). 

Geographic distribution —Caribbean slopes of the mountains of western Honduras (Cerro Pucca, 
Merendon, Muin, Las Peinitas). 


Measurements of Adult Males of Cyanolyca mitrata in Millimeters 


E ‘ ' Number Range Mean with Standard 
Dimension Population of specimens standard error deviation* 
Wing Panama-—Costa Rica 23 116 -127 121.9 +08 3.2 
Honduras 8 132 -142 136.4 +144 3.9 
Guatemala—Chiapas 7 133 -143 i370 £13 3.3 
Oaxaca 4 131 -138 135.5 
Veracruz—San Luis Potosi 10 132 -142 1379 £10 3.3 
Tail Panama-Costa Rica 19 127 -140 133.1 +1.0 4.4 
Honduras 8 136 -152 143.9 +2.2 6.1 
Guatemala—Chiapas 7 141 -153 145.7 +14 3.8 
Oaxaca 3 142 -145 143.7 
Veracruz-—San Luis Potosi 9 140 -151 145.6 +1. 4.0 
Bill length Panama-Costa Rica 23 18.0— 20.7 19.20 + 0.16 0.79 
Honduras 8 18.9— 19.9 19.60 + 0.16 0.45 
Guatemala—Chiapas 7 18.8- 21.4 20.37 + 0.33 0.87 
Oaxaca 4 19.0- 20.8 20.07 
Veracruz—San Luis Potosi 9 17.7— 19.9 19.13 + 0.29 0.81 
Bill depth Panama-—Costa Rica 23 10.5- 11.9 11.23 + 0.08 0.38 
Honduras 7 11.5- 12.8 12.22 + 0.16 0.42 
Guatemala—Chiapas 7 11.6- 12.2 11.96 + 0.11 0.28 
Oaxaca 4 11.4— 12.0 11.67 
Veracruz—San Luis Potosi 11 10.7— 12.0 11.27 + 0.16 0.50 
Tarsus Panama-Costa Rica 23 34.8- 39.9 37.55 + 0.29 1.37 
Honduras 8 39.1- 43.0 41.31 + 0.50 1.41 
Guatemala—Chiapas 7 41.7— 42.7 42.09 + 0.16 0.41 
Oaxaca 4 39.4— 42.4 41.05 
Veracruz—San Luis Potosi 10 39.9- 43.4 41.76 + 0.36 1.13 


* N—1 used throughout. 


A total of 140 specimens of C. mitrata has been examined. For kind permission to use specimens, 
I am indebted to the curators and owners of the following collections: Academy of Natural Sciences, 
Philadelphia; American Museum of Natural History; British Museum; Carnegie Museum; Chicago 
Natural History Museum; Cornell University; Fish and Wildlife Service, Washington, D.C.; H. O. 
Havemeyer; Los Angeles County Museum; Museum of Comparative Zoology, Harvard University ; 
Museum of Zoology, Louisiana State University; Royal Ontario Museum of Zoology; United States 
National Museum; and University of Florida. The studies reported here were supported in part by a 
John Simon Guggenheim Fellowship —Frank A. PirELKA, Museum of Vertebrate Zoology, Berkeley, 
California, November 27, 1950. 


White-faced Glossy Ibis and Long-billed Curlew in Western Colorado.—A White-faced 
Glossy Ibis (Plegadis guarauna) was collected at Gunnison, Colorado, on April 23, 1950. A second 
individual was seen April 28, and on April 30 a student brought one in and a flock of five more was 
reported from near Gunnison along the Gunnison River. A single individual was seen occasionally 
through June in marshy lands south of town but no mate or nest could be located. 

Two Long-billed Curlews (Numenius americanus), both females, were collected from marshes 
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south of Gunnison on May 7, 1950. No others of this species were seen or reported to me in the course 
of this spring. According to local observers neither of these species has been reported from the Gunnison 
area previously. Neither does examination of literature reveal any previous records. The elevation of 
Gunnison is approximately 7500 feet on the western slope of the continental divide—A. Simney Hype, 
Western State College, Gunnison, Colorado, November 9, 1950. 


Lark Bunting in Uintah Basin, Utah.—According to recent literature (Twomey, Ann. Car- 
negie Mus., 1942, 28:468; Woodbury, Cottam, and Sugden, Univ. of Utah Bull. No. 16, 1949, 39:33), 
there are no records of the Lark Bunting (Calamospiza melanocorys) from the Uintah Basin, Utah. 

I have had the opportunity to take five specimens of this species in this area in 1950. Two males 
were collected on May 21 two miles south of Gusher, Uintah County, Utah. No others were observed 
on this date. Two males were taken on May 26 four miles south of Roosevelt, Duchesne County, Utah. 
These, a female, and several male and female Yellow-headed Blackbirds were eating grain spilled in 
the corner of a field by a farmer. An immature female was taken September 9 on Diamond Mountain 
Plateau 30 miles north of Vernal, Uintah County, Utah. Two others in light plumage were observed 
feeding with this bird in the sage. 

Apparently the birds observed were only passing through, as none of them showed any indication 
of nesting. The testes of the males were enlarged, measuring 11 and 12 mm. in length and indicating 
that the birds were well into the breeding season. 

All the birds observed were in the Atriplex-Tetradymia community (Twomey, op. cit.: 346) near 
cultivated or once cultivated fields —Merrtm L. Kittpack, Biological Department, Roosevelt High 
School, Roosevelt, Utah, November 13, 1950. 


Variation in Skeletal Measurements of the Common Murre.—Measurements of length 
and width of the long bones of the Common Murre (Uria aalge) were made on a rather large number 
of specimens. Material used in this study was recovered from Indian middens on Southeast Farallon 
Island approximately 27 miles off the coast of San Francisco County, California. The bones were col- 
lected in 1949 by Mr. F. Fenenga of the Department of Anthropology, University of California, 
while he was engaged in an archeological survey. Judging from the following historical background, 
the bones are between 110 and 140 years old. From approximately 1809 to 1832 the Russians main- 
tained a colony of Aleut men on the Farallon Islands to hunt seal; these men were brought mainly 
from Kodiak Island. The Indians also killed murres and other sea birds for their feathers which were 
shipped to China. The bones used in this study are from a portion of the skeletons resulting from 
this activity. The skeletons were of course disarticulated and the bones mixed. In many instances the 
specimens were discarded because they were broken or were excessively worn, but from thirty to over 
two hundred specimens, respectively, of the various elements were measured. Since perhaps the largest 
breeding colony of Uria aalge californica in existence is on the Farallon Islands, it is doubtful that the 
Indians killed birds away from the islands; it is therefore assumed that all the specimens are from 
birds of this breeding population and that a representative sample was obtained. One of the purposes 
of this study was to learn the variations in this race so that comparisons may be made with the 
northern race Uria aalge inornata. 

This study was a part of a research project carried on by the writer at the University of Michigan 
Museum of Zoology under the direction of Dr. Robert W. Storer. Acknowledgment is made to Dr. 
Storer for help and for the use of the Farallon material. 

Measurements were made of the following elements: radius, ulna, carpometacarpus, femur, tibio- 
tarsus, tarsometatarsus, and coracoid. Those made of the humerus previously by Dr. Storer are in- 
cluded in the tabulations. The length of the bones was taken to be the total length with the back of 
the calipers held parallel to the long axis of the bone. An exception to this was the measurement of the 
length of the tibiotarsus which was measured from the articular surface of the knee joint to the distal 
end. The widths of the shafts of the radius, ulna, and femur were taken as the minimum diameter 
of the bone near the middle of the shaft. The width of the tarsometatarsus was taken as the minimum 
width of the shaft, that is, in a plane at right angles to the vertical when the bone is in its natural 
position. The width of the distal end of the tibiotarsus was taken as the distance between the outer 
surfaces of the external and. internal condyles. The width of the head of the femur was considered to 
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be the diameter of the head with the back of the calipers held parallel to the long axis of the bone. 
All measurements were taken with calipers accurate to 0.1 mm. Measurements of the left and right 
elements-were originally tabulated separately, but no significant differences were found in the means 
and they are therefore grouped together. 

The measurements are given in the accompanying table. The number of specimens, the mean, 
observed range, standard deviation, and the coefficient of variation are given in each case. It will be 
noted that the coefficient of variation ranges from 2.10 to 3.49 for the lengths and from 3.62 to 5.54 
for the widths. The explanation for the greater coefficients of variation for the widths is not evident 


Lengths 
Number of Observed Standard Coeffcient of 
Item specimens Mean Range deviation variation 
Humerus* 205 84.78+.12 80.8-89.5 1.79+.09 2.10.10 
Ulna 180 64.92.12 61.4-69.6 1.61.08 2.42+.13 
Radius 127 61.95+.13 57.7-65.9 1.52.09 2.45+.15 
Carpometacarpus 145 3.29.10 39.5-46.0 1.22+.07 2.81.16 
Coracoid 69 40.67.12 37.4-42.4 1.02+.09 2.50+.21 
Femur 72 47.42+.14 45.1-50.6 1212.10 255% 21 
Tibiotarsus 30 85.25+.44 80.7-89.2 242% 32 2.84+.36 
Tarsometatarsus 37 3731221 34.7-40.3 1.30+.15 3.49.40 
Widths 
Ulna shaft 119 3.75.01 3.4-4.2 0.143.01 3.81.25 
Radius shaft 126 251+ f1 2.2-2.9 0.095+.01 2.78.24 
Tarsometatarsus shaft 35 3.62+.03 3.3-4.0 0.154 .02 4.26+.51 
Tibiotarsus distal end 17 7.82+.07 7.1-8.2 0.291+.05 3.62.62 
Femur shaft 62 3.76.02 3.2-4.1 0.174 .02 4.68.42 
Femur head 66 4.38.03 3.9-4.8 0.243 +.03 5.54.48 


* Measurements by Storer. 


unless the mechanical error of measuring was proportionately greater. The humerus is the least variable 
element and the tarsometatarsus shows the greatest variation. The coefficients of variation for the 
lengths of the leg bones are greater than for those of the wing bones, but since fewer leg elements were 
measured this difference may not be significant. Not only,do the distal elements show more variation 
in length than do the proximal ones, but there is a gradual increase in the variation from the proximal 
to the distal elements. However, the differences between the coefficients of variation for any two adja- 
cent elements in the gradient are not significant. The diameter of the head of the femur and the width 
of the shaft had a high coefficient of variation whereas that of the distal end of the tibiotarsus was the 
lowest of the widths 

Since it is often difficult to secure such a large number of specimens for a study of this type, this 
data may add to the general knowledge of the variation in the measurements of the various elements 
of the avian skeleton as well as prove useful in the study of the races of this species —W1LL1AM GooncE, 
Ann Arbor, Michigan, May 16, 1950. 


A Record Specimen of the Indigo Bunting in California.—As Bruce E. Cardiff and I were 
collecting in a small undisturbed area of chaparral west of Rialto, San Bernardino County, California, 
on May 27, 1950, we heard a song that was not familiar to us. On examining the singing bird at close 
range, we found it to be a beautiful adult male Indigo Bunting (Passerina cyanea). The bird was 
taken and is now no. 1422 in the Cardiff Collection. 

There are three sight records for the San Francisco Bay region (Grinnell and Miller, Pac. Coast 
Avii. No. 27, 1944:574), but heretofore no record for California has been supported by a specimen. 
—Evcene E. Carpirr, Blceomington, California, July 26, 1950. 


Parula Warbler Nesting in Kansas.—In searching the literature I can find no record of the 
Parula Warbler (Compsothlypis americana) nesting in Kansas. While fishing along Wildcat Creek, 
Riley County, Kansas, May 9, 1947, I observed a pair of birds of this species at close range. Their 
nest was located in a collection of cornstalks, roots, grass, and other trash that hung from the lower 
branches of a sycamore tree (Platanus occidentalis) about four feet above the water. This had col- 
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lected on the branches during high water and closely resembled a clump of usnea moss in which these 
birds commonly nest. The birds had constructed the nest by pulling in and weaving together the lower 
fibers of this clump and lining it with finer roots and grasses. The first egg was laid on May 11. An 
egg of the Cowbird (Molothrus ater) was laid on the same day. The next day the warblers added a 
new. story to their nest sealing in both eggs. Three more eggs were laid the following three days and 
incubation began. A few days later a thunderstorm and flash flood submerged the nest in water. I 
made my next visit two days later, and the entire nest and the eggs, one missing, were coated with 
mud. The birds had apparently left the area as there was no sign of them. The nest and eggs were 
collected—Marvin D. Scuwitiine, Fort Collins, Colorado, November 18, 1950. 


Records of Two North American Corvids in Mexico.—On March 10, 1944, Chester C. Lamb 
obtained a Raven (Moore Coll. no. 39398) at Charco Redondo, 20 miles west of Ojuelos, Jalisco, 
México. It was obviously very large. Measurements disclose that the right wing is 465 mm., the tail 
261 mm. and the tarsus 69 mm. Mr. Lamb recorded it as a female. If it is a female, the wing is about 
33 mm. longer than the longest measurement given for a female of Corvus corax sinuatus, and, if there 
is some error involved in sexing and it is a male, it is 5.3 mm. longer than the wing of the longest male 
recorded by Ridgway (Bull. U.S. Nat. Mus., 50, pt. 3:262). In fact both wing and tail measurements 
are larger than the largest measurements of Corvus corax principalis. The tarsal length (69 mm.) lies 
between the maximum and the minimum lengths of both races. Only for the exposed culmen do we 
have a measurement closer to sinuatus. The unusually large size of both wing and tail and the normal 
tarsal length indicates that this bird is a representative of C. c. principalis, possessing a somewhat 
smaller bill than usual. Apparently this is the first record of this northern race from México. 

Although the Pifon Jay (Gymnorhinus cyanocephalus) has been recorded as common in the 
pine belts of the Sierra Juarez and the Sierra San Pedro Martir of Baja California, apparently it has 
never been taken in any other part of México. While checking a recent accession of material from 
México, Dr. John Davis found a female (Moore Coll. no. 50497) collected by Chester C. Lamb on 
June 10, 1949, seventeen miles east of La Junta, Chihuahua, at 7500 feet altitude. Mr. Lamb’s collecting 
station was about 230 miles south of the Mexican border and therefore this occurrence constitutes a 
considerable extension of the range of the species. The date of its capture, June 10, is somewhat sur- 
prising, but as the gonads were described as “small” by the collector, this date may not be significant.— 
Ropert T. Moore, Laboratory of Zoology, Occidental College, Eagle Rock, California, September 26, 
1950. 


Road-runner in Oklahoma.—The comments of Baerg (Condor, 52, 1950:165) on the occur- 
rence of the Road-runner (Geococcyx californianus) in Arkansas and the recording of this species in 
eastern Oklahoma by Allan (Condor, 52, 1950:43) make worthy of mention in connection with the 
eastward extension of the range of this species an observation of mine. On June 7, 1932, I saw two 
of these birds approximately 20 miles east of Oklahoma City while I was driving to that city from 
Seminole. At this late date I can, unfortunately, make no comments as to terrain—-WENDELL TABER, 
Cambridge, Massachusetts, September 7, 1950. 


Laughing Gull on the Coast of Southern California.—The occurrence of the Laughing 
Gull (Larus atricilla) in California appears to be of a sporadic nature. A small colony of breeding 
birds was reported from the Salton Sea in Imperial County by Miller and van Rossem (Condor, 31, 
1929:141). A search of the literature does not reveal any records from that locality in subsequent years, 
but Warden E. J. O’Neill reports the presence of a small breeding colony each summer for the past 
six years. 

Since this gull apparently breeds chiefly on the Gulf and Atlantic coasts of this continent, strag- 
glers to the southern Californian coast are of rare occurrence. A bird described as being in the first 
winter plumage remained at Santa Monica Beach in Los Angeles County for two weeks during March, 
1946 (Cogswell, Audubon Field Notes, 1946:106). Mr. R. Mall and I saw an adult of this species over 
the Malibu Sportfishing Pier at Malibu, Los Angeles County, on June 3, 1950. The bird was in fine 
plumage and gave its call repeatedly. Because of my acquaintance with the Laughing Gull on the East 
coast of the United States, identification of this individual presented no problem. The gull remained 
at the pier for some eighty minutes during which time it fed on fish scraps discarded by fishermen. 
The bird then flew down the coast toward Santa Monica. 
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R. Mall and I saw a bird which may have been an immature Laughing Gull at Bolsa Chica Gun 
Club in Orange County, California, on August 19, 1950. The identication was far from satisfactory, 
for the bird did not remain in the area for long. It appeared to be an example of what I call the 
“chicken” Laughing Gull, an expression used locally in the eastern United States to describe the early 
plumage of this bird. In this plumage there is considerable dark feathering on the breast, a black hood 
and a white spectacle about the eye—ARNOLD SMALL, Department of Zoology, University of Southern 
California, Los Angeles, California, August 25, 1950. 


A Record of Sphyrapicus varius varius for California.—On July 19, 1950, a mummified 
sapsucker was found in a deodar tree (Cedrus deodara) at 1420 East Mountain Street, Pasadena, Cali- 
fornia, and was subsequently identified by us as the Yellow-bellied Sapsucker, Sphyrapicus varius 
varius. The bird is a female in the first adult plumage. Its coloration is that of typical varius, although 
the individual is slightly aberrant in that four of the most anterior chin feathers are red. Distortion 
is so great that wing and tail measurements cannot be taken accurately. Sphyrapicus varius varius 
is not included in Grinnell and Miller’s list of birds of California (Pac. Coast Avif. No. 27, 1944), and 
this is apparently the first recorded occurrence of that subspecies in the state of California. The speci- 
men is no. 51136 in the collection of Robert T. Moore-——Joun Davis, Moore Laboratory of Zoology, 
Occidental College, Eagle Rock, California, and THomas R. Howe tt, Dickey Collection, University 
of California, Los Angeles, California, October 26, 1950. 


Condor Egg Hatched in Incubator.—An egg of a South American or Andean Condor (Vultur 
gryphus) was successfully incubated and hatched on June 1, 1950, in the Zoological Gardens of San 
Diego. The egg, which measured 76 mm. X 113 mm., was placed in the Zoo’s incubator on April 7, 
one day after it was laid. The incubation period was 56 days. The temperature within the egg chamber 
was kept at 94°F., the humidity of the machine at 84 per cent. This egg was turned three times each 
day by hand. 

The young Condor, a female, weighed 9 oz. thirty minutes after hatching. From previous experi- 
ence with four males and three females raised in San Diego, sex of a newly hatched bird of this species 
can be determined by presence or absence of a fleshy caruncle on the head. The body length measured 
20 mm.; width across the back 7 mm., wing length 6.5 mm. When first hatched, this bird appeared 
naked and eight hours passed before the body was dry and covered with a complete vestment of soft 
gray-black down. ; 

We believe this to be the first successful attempt in incubating a Condor egg in a machine.— 
Kenton C. Lint, Zoological Society of San Diego, San Diego, California, September 13, 1950. 


Longevity of a Crippled Brewer Blackbird.—The process of natural selection is in constant 
operation in natural environments to eliminate the weak, the crippled, and the otherwise unfit. How- 
ever, in the congenial envircnment of a city, which may offer food, shelter, and protection from excess 
predation, the eradication of the unfit may be less complete. This fact is illustrated by an adult male 
Brewer Blackbird (Euphagus cyanocephalus) observed in the Crenshaw district of Los Angeles. The 
bird was first noticed because of its progression on the ground by hopping instead of the usual walking. 
When at rest the bird crouched down on the grass instead of standing. Closer observation revealed 
that the bird had no right leg. It did not appear to be inconvenienced by this lack, and it engaged in 
foraging and flight with the rest of the flock. The bird was first observed in the fall of 1948 and was 
dismissed from mind with the observation that perhaps the leg had been lost only recently and that 
the bird would soon be adversely affected by its crippled condition. However, in the fall of 1949 and 
again in the fall of 1950 it was seen in a flock of blackbirds which frequents the area. Although the 
individual bird was not marked in any other way, the probability of the same bird’s reappearing in 
successive years is much greater than the probability of a different one-legged male blackbird’s appear- 
ing in a given area each year. The continued reappearance of this bird provides an interesting note 
on the effect of especially favorable environment on the longevity of a bird with a major disability. — 
WILL1Am V. Maver, Department of Zoology, University of Southern California, Los Angeles, Cali- 
fornia, November 20, 1950. 
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NOTES AND NEWS 


For better protection of the California Condor, 
the Secretary of the Interior has issued an order 
withdrawing from entry under mining laws 55 
sections, or about 35,200 acres of land, in the Los 
Padres National Forest in Ventura County, Cali- 
fornia. The order permits limited entry under 
the provisions of the Mineral Leasing Act, for 
oil and gas, dividing the acreage into two cate- 
gories, one in which there may be no entry on 
the surface of an area within half a mile of any 
condor nest known to have been active within 
three years, and the other a compact tract of 
10,240 acres on which no surface entry will be 
permitted. The latter is a particularly vulnerable 
part of the condors’ nesting and concentration 
area. Under the terms of the order, any opera- 
tions in search for oil or gas under the surface of 
these 16 sections would have to be directional; in 
other words, by slant drilling from outside the 
boundaries of the tract. The few existing mineral 
leases are not affected by the order and will run 
their course. 

The withdrawal order implements the author- 
ity of the Forest Service and enables it to make 
the refuge effective. All other forms of entry than 
under the provisions of the mining laws and Min- 
eral Leasing Act were already under the control 
of the Forest Service. Through his action the Sec- 
retary of the Interior has established a valuable 
precedent that holds promise of better protection 
of endangered wildlife on other federal lands. 

Conservationists throughout the country may 
well take heart. The issue was not easily settled, 
but the joint action of many conservation or- 
ganizations and federal agencies carried weight 
and brought success. The National Audubon So- 
ciety through its support of the basic research 
of Carl B. Koford on the natural history of the 
condor and by the persistent efforts of John H. 
Baker to establish an effective sanctuary is to be 
largely credited with this success. Efforts of this 
kind have meant considerable expenditures by the 
Society. It is hoped that persons appreciative of 
this excellent work in the conservation of the 
California Condor will be willing to contribute 
to the National Audubon Society in support of 
this and like undertakings —A. H. M. 


Funds to publish the frontispiece of this issue 
were generously provided by Dr. I. D. Nokes and 
Mr. Albert E. Colburn. This, the twelfth of Gray- 
son’s paintings appearing in the Condor, shows 
the Bat Falcon (Falco albigularis). From Gray- 


son’s notes on this species, we have extracted the 
following comments: 

“In the winter of 1863, near the foot of Sierra 
Madre, not far from the mining town of Panuco 
in the State of Sinaloa, I saw two small falcons, 
the smallest I had ever seen. . . . Their movements 
upon the wing reminded me of the Peregrine Fal- 
con. They were chasing each other in a playful 
manner, and uttered a sharp whistle as t’chee, 
t’chee, t’chee. . . . One of them captured a small 
parrot from a flock which had just settled on the 
top of a large tree. .. . One morning during my 
rambles on the Tres Marias (1864), I heard this 
well remembered note, with great caution com- 
menced searching for it. I soon discovered the 
little fellow, sitting upon a dry branch of a tall 
tree. . . . Whilst hunting in the vicinity of San 
Blas, in an old clearing, I saw one of these hawks 
dart at and seize a little ground dove, when it was 
endeavoring to escape. . . . This dove is a swift 
flyer, but the little peregrine came up with it so 
suddenly as to make it appear almost stationary, 
indeed it passed over my head like an arrow just 
sprung from the bow. I at last succeeded in shoot- 
ing one near the Rio Mazatlan in the month of 
February 1867... .” 


PUBLICATIONS REVIEWED 


MENABONI’s Birps. By Athos and Sara Menaboni. 
Rinehart and Company, Inc., New York and 
Toronto, 1950. 9X12 inches, 132 pp., 45 full 
page plates (32 in color, 13 black and white), 
numerous sketches in text. $10.00. 

The core of this book is the assemblage of re- 
productions of Athos Menaboni’s paintings of 
birds, which run the gamut of species sizes and 
types from the Ruby-throated Hummingbird to 
ducks, herons, Golden and Bald eagles and a 
turkey. Many of the plates are nicely arranged, 
colorful and thereby pleasingly decorative. In 
others, as the Ruby-crowned Kinglet and Wood 
Thrush, rather dull-colored birds are de-empha- 
sized by the much brighter and more extensive 
foliage in which they are placed. Menaboni’s own 
admiration for Audubon’s work is evident from 
this as well as from his arrangement of certain 
birds, such as the Rose-breasted Grosbeak and 
Blue Jay. Upwardly bent wing-tips seem over- 
done in some, but not in other paintings. The 
body proportions or postures of certain of the 
birds seem unnatural to this reviewer and to 
others whose opinions were solicited. Thus, the 
Pileated Woodpeckers (name consistently mis- 








104 THE CONDOR Vol. 53 


spelled in the book) have necks too long and 
curved, the male and female of the pair of Pin- 
tails disfer too much in neck thickness, and the 
Golden Eagle and the female Red-wing seem 
twisted too far out of natural posture, perhaps 
to show more of the underside of the tail from a 
side view. 

The publishers have placed the title and short 
descriptive paragraph pertaining to each plate on 
the back of the plate which arrangement is not 
only confusing at first glance but forever disturb- 
ing to one looking at a picture of an utterly dif- 
ferent syecies on the page facing it. Up-to-date 
scientific names are used on most legends, but 
not on all. The color register of several of the 
plates in the review copy is bad, and that of sev- 
eral others slightly off. The excessively dense col- 
ors in certain plates, for example, the Sparrow 
Hawk and Bluebird, may also be due, at least in 
part, to imperfect reproduction. Good quality, 
dull finish paper is used throughout, and the text 
is in large clear type. The black and white sketches 
include, beside birds, such subjects as flowers and 
large insects. Several of the full-page black-and- 
whites lack suitable form-giving contrast in places 
(for example, Mockingbird and Black Skimmer). 

The accompanying text, written by Mrs. Mena- 
boni, seems excessively sentimental at first read- 
ing, the birds being treated quite anthropomor- 
phically ; but gradually the realization grows that 
an inside story of the life of the Menabonis with 
their many bird and animal pets, both captive and 
wild, is being unfolded. Their experiences with 
many of the subjects of the pictures in the book 
are recounted, as well as bits of their struggle to 
attain a home in the woods which would also be 
a sanctuary for wild creatures. Sara Menaboni 
thus writes now from their own “Valle Ombrosa” 
near Atlanta, Georgia, while Athos paints its in- 
habitants. 

Although there can hardly be substantiation 
for the sweeping claims of the publishers that 
these paintings of Menaboni’s are “the most beau- 
tiful, most faithful bird portraits painted in 
America in more than one hundred years,” Mena- 
boni has an excellent ability to show detail as 
well as texture, especially in wing feathers, and 
also accomplishes the seemingly difficult task of 
placing a realistic iridescent gloss on black feath- 
ers, as in his painting of the Crow and on the 
wings of the Golden Eagle. In general, his treat- 
ment of color and contrast seems more successful 
than that of contour and outline. The presence of 
some of these faults, especially of proportion or 
position of body parts, keeps some of his paint- 


ings from being accurate representations of the 
birds pictured. Comment upon the fine points of 
artistic merit is beyond the scope of this review; 
but certain of the pictures are quite pleasing in 
toto, without considering details which may con- 
tain one or more of the faults mentioned above. 
The reviewer’s personal favorites are the Screech 
Owl, Little Blue Heron, Wild Turkey, and Pile- 
ated Woodpecker; and the Wood Duck would 
probably be as good jf the colors had registered 
properly —Howarp L. CocsweE Lt. 


COOPER CLUB MEETINGS 
NORTHERN DIVISION 


January.—The monthly meeting of the North- 
ern Division of the Cooper Ornithological Club 
was held in Life Sciences Building, University of 
California, Berkeley, on January 5, 1951. The 
minutes of the December meeting were read and 
approved. The following were proposed for mem- 
bership: Ralph W. M. Keating, 3031 Balboa St., 
San Francisco, Calif.; William V. Mayer, Dept. 
Zoology, Univ. of Southern Calif., Los Angeles 7, 
Calif., both by A. H. Miller. Officers of the pre- 
vious year were reelected. These are Mrs. Junea 
W. Kelly, president ; Dr. Robert T. Orr, first vice- 
president; Dr. Charles G. Sibley, second vice- 
president ; Henry E. Childs, Jr., secretary. 

Two Starlings were seen at Gridley on Decem- 
ber 10 by A. H. Miller. C. G. Sibley told of the 
collection of a Clark Nutcracker with two acorns 
on its lower mandible in Santa Cruz County. 

The speaker of the evening, Mr. L. E. Rich- 
dale, gave a very interesting account of his studies 
of the Royal Albatross in New Zealand.—HeEnry 
E. Cuixps, JRr., Secretary. 


SOUTHERN DIVISION 


NOvEMBER.—The monthly meeting of the 
Southern Division of the Cooper Ornithological 
Club was held at 8 p.m., in Allan Hancock Hall, 
University of Southern California, Los Angeles. 

The following names were proposed for mem- 
bership: Frederick Ashton Allis, 122 W. Fir Ave., 
Oxnard, Calif., by E. R. Greene; Miss Eva C. 
Ewing, 1205 Muirlands Dr., La Jolla, Calif., by 
W. Lee Chambers; James Fisher, Old Rectory, 
Ashton, Northampton, England, by Edward L. 
Chalif, and Mrs. Charles H. Hude, 12745 Gravel- 
ly Lake Dr., Tacoma, Wash., by S. B. Peyton. 

Dr. John Davis, Curator of the Robert T. 
Moore Ornithological Collections, gave an illus- 
trated talk on the distribution and variation of 
the Brown Towhee——Dorotuy E. Groner, Sec- 
retary. 


‘ers. 


For Sale, Exchange and Want Column—Each Cooper Club member is entitled to one free adver- 
tising notice in any issue of The Condor. Notices of over five lines will be charged for at the rate of 
25 cents per line. For this department, address Sidney B. Peyton, R. R. No. 2, Box 260, Fillmore, Calif. 








WantTEep—The following books at a reasonable price: Pheasants, Their Lives and Homes, Wm. 
Beebe, 1931, 2 vols.; Artist and Naturalist in Ethiopia, Louis Agassiz Fuertes, 1936; The Hawks of 
North America, National Audubon Society —-ANTon10 GAMERO, 12321%4 N. Gower St., Los Angeles 38, 
California. 


For Sate—One pair talking parrots. Panama 2, Yellow-head ¢ ; proved breeders—Dr. LEon 
Patrick, P. O. Box 636, Oceanside, California. 


Wantep—Executive secretary with knowledge of birds and nomenclature; state qualifications, 
age, experience, salary expected in first letter. Hollywood area, 5-day week, pleasant surroundings.— 
Don Buettz, 1001 No. McCadden Pl., Los Angeles 38, California. 


For Sate—North Amer. Fauna Nos. 1-55 (except 6 and 9, never issued) ; in good second-hand 
condition. $85.00. Will divide transport charges with purchaser—Epwarp A. PREBLE, 3027 Newark 
St., Washington, D.C. 


WantTep—Bulletin Nuttall Ornith. Club, vol. 1, nos. 2-3; vol. 2, nos. 3-4. Auk, 1884, vol. 1, no. 2 
(April). Wilson Bulletin, 1899, nos. 27, 29. Will buy complete volumes.—Ira N. Gasrietson, 1807 
Preston Road, Alexandria, Virginia. 


For Sate—The extremely rare and practically unprocurable volume I of Stark and Sclater’s 
Birds of South Africa, by Stark; included with this is vol. II of the same work, both in excellent con- 
dition, and in good serviceable condition vols. III and IV. Also for sale Systema Avium Aethiopicarum, 
W. L. Sclater, and Bates’ Handbook of Birds of West Africa——R. B. Cowes, Zoology Department, 
U.C.L.A., Los Angeles 24, California. 


For Sate—Dawson’s Birds of California, deluxe edition, rebound, excellent condition; $50.00. 
Ridgway and Friedmann, Birds of North and Middle America, complete, bound; $45.00. Journal of 
Wildlife Management, complete, unbound; $75.00—Joun T. EMLeEn, Jr., University of Wisconsin, 
Madison 6, Wisconsin. 


Wantep—Biological Survey of the Upper Mississippi River with Special Reference to Pollution, 
by A. H. Vuiene. Bulletin Bureau of Fisheries, vol. 43, 1927, part II, Document 1028.—James Honces, 
324 W. 31st St., Davenport, Iowa. 


For Sate—Howell’s Florida Bird Life and Forbush’s Birds of Massachusetts (3 vols.). Make 
offer —Frank A. PrretKa, Museum of Vertebrate Zoology, Berkeley 4, California. 





PREPARATION OF MANUSCRIPTS FOR THE CONDOR 


Articles published in the Condor normally are written by members of the Cooper 
Ornithological Club. Practically all the Club’s money goes into the magazine; no editor 
and no business manager receive any pay other than the satisfaction of doing a service 
worthily. The preparation of good copy by the author will contribute greatly to accu- 
racy of published output, dispatch in handling, and economy of production. 


To be acceptable for inclusion in the Condor, articles must not duplicate in any 
substantial way material that is published elsewhere. Any type of subject bearing on 
birds may be considered; but the geographic areas of primary concern are western 
North America, Central America, and the Pacific Basin. Manuscripts may be sent to 
the editors at the Museum of Vertebrate Zoology. Proofs with edited manuscripts will 
be sent to authors, at which time reprints may be ordered. 


In the interests of accuracy and economy, observe the following: do not duplicate 
data in text, tables, or charts; check citations to original sources and verify text refer- 
ences; quoted statements must be exact replicas of the original; preferably use ver- 
nacular names applicable to the entire avian species (for a guide in this regard, see 
“The Distribution of the Birds of California,” Pac. Coast Avif. No. 27, 1944:5-34); 
in general, avoid subspecific vernaculars; insert scientific names for species but not the 
subspecific name except in taxonomic papers or where the race concerned has been criti- 
cally determined by the author or his collaborators; revise the manuscript repeatedly to 
remove superfluous words and phrases, immaterial detail, and repetitious statements. 


Note Condor style and usage. “General Articles” and the “Field and Study” items 
are set up in different form. Provide a conc meaningful title, and, where needed, 
subtitles within the text. Footnotes are not used. i he address line may serve to indicate 
institutional connection, and to it should be added the date of transmittal of the manu- 
script. Terminal bibliographies are desirable where five or more titles are to be cited; 
otherwise, the references may be included in the text. For bibliographic style, note 
closely the practices employed in recent volumes of the journal. A factual summary is 
recommended for longer papers. 
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